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THE  TEMPERATURE  ELEVATIONS  PERMISSIBLE  IN  DYNAMO-MACHINES 
There  are  four  qualities  which  may  limit  the  output  of  a 
direct-current  dynamo  in  practical  service.  The  first  is  the 
mechanical  stress; -that  is,  the  dynamo  may  not  be  strong 
enough  mechanically  to  carry  more  than  a  certain  assigned  load. 
The  second  is  the  pressure  regulation ;  the  machine  may  not 
be  able  to  sustain  the  terminal  voltage  sufficiently  closely  for 
practical  purposes  beyond  a  certain  load.  The  third  is  the 
sparking  at  the  brushes ;  the  machine  may  not  be  able  to 
carry  beyond  a  certain  load  without  severe  and  erosive  spark¬ 
ing  at  the  commutator  brushes.  The  fourth  is  the  heating; 
beyond  a  certain  load  limit,  the  machine  may  become  too  hot. 
In  machines  of  a  few  years  ago  it  was  fairly  common  to  find 
the  limit  to  output  set  by  the  sparking,  but  in  modern  machines 
the  limit  is  nearly  always  found  in  the  heating.  The  mechanical 
stresses  and  the  regulation  difficulties  very  seldom  interfere. 
Consequently,  the  temperature-elevation  at  which  dynamos  may 
be  permitted  to  run  is  a  matter  of  great  practical  importance, 
because  every  extra  degree  Centigrade  that  may  be  safely  per¬ 
mitted  in  the  temperature  elevation  increases  the  available  out¬ 
put,  and  the  money  value  of  the  machine,  up  to  the  point 
where  some  other  of  the  three  remaining  limitations  comes  into 
play. 
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The  temperature  elevation  that  may  be  permitted  in  a  dynamo 
armature  is  mainly  dependant  upon  the  nature  of  the  insulating 
material  employed  on  the  windings.  This  insulating  material 
is  very  generally  cotton  fiber — that  is,  a  variety  of  cellulose. 
In  the  absence  of  such  insulating  material,  the  temperature  of 
a  dynamo  armature  might  safely  be  carried  much  higher  than 
at  the  present  time,  because,  assuming  that  expansion  and  con¬ 
traction  were  allowed  for,  no  injury  would  be  done  by  the  heat 
until  the  solder  melted  in  metallic  junctions.  It  is  generally 
regarded  that  cotton  undergoes  slow  decomposition  at  the  tem¬ 
perature  of  boiling  water  (under  normal  atmospheric  pressure) 
or  100  deg.  C.  In  order  to  allow  a  margin  of  safety,  the  high¬ 
est  temperature  of  the  conductors  should,  therefore,  not  exceed, 
say,  90  deg.  C.  If  dynamos  were  always  operated  in  rooms  at 
a  regular  air-temperature  of  0  deg.  C.  this  would  allow  of  a 
90  deg.  C.  temperature-elevation.  Standard  room-temperature 
in  the  United  States  is,  however,  25  deg.  C,  while  engine-room 
temperatures  are  frequently  30  deg.  C.,  and  sometimes  35  deg. 
C.  The  latter  temperature,  at  which  any  regular  dynamo  ma¬ 
chine  may  be  called  upon  to  run,  only  admits  of  a  temperature- 
elevation  of  55  deg.  C.  if  the  90  deg.  C.  limit  is  not  to  be  ex¬ 
ceeded.  Moreover,  a  load  which  will  bring  about  55  deg.  C. 
temperature-elevation  over  the  temperature  of  an  engine-room 
at  35  deg.  C.  wo’uld  probably  only  bring  about  50  deg.  C.  tem¬ 
perature-elevation  over  the  temperature  of  an  engine-room  at 
the  standard  of  25  deg.  C.  This  is  for  the  reason  that  the 
hotter  a  wire  becomes,  the  greater  is  its  linear  resistance,  and 
the  more  heat  will  be  developed  in  it  by  the  PR  law,  when 
carrying  a  given  current  strength  I  amp.  The  temperature-ele¬ 
vation  allowed  in  dynamo  armature  bodies  is,  therefore,  usually 
50  deg.  C.  above  a  standard  room  temperature  of  25  deg.  C. 
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When,  however,  the  insulating  cover  on  the  armature  windings 
is  entirely  composed  of  mica,  asbestos  or  other  non-cellulose 
material,  it  is  well  known  that  the  50  deg.  temperature-eleva¬ 
tion  limit  may  be  considerably  exceeded  without  danger,  pro¬ 
vided  that  expansion  and  contraction  stresses  are  safeguarded, 
and  also  that  the  bearings  are  kept  reasonably  cool. 

A  long  article  by  Mr.  E.  J.  Brunswick  on  the  temperature 
that  cotton  can  safely  withstand  has  recently  appeared  in  La 
Rrvue  Electrique,  as  noted  in  the  Digest.  It  goes  to  show  that 
the  disintegration  of  cotton  commences  at  a  temperature  in  the 
neighborhood  of  115  deg.  C,  and  that  prolonged  exposure  to  a 
temperature  of  105  deg.  C.  does  not  appear  to  injure  the  cotton. 
Above  125  deg.  C.  cotton  rapidly  deteriorates.  A  useful  series 
of  experimental  determinations  is  referred  to  in  the  article  for 
approximating  to  the  maximum  temperature  of  an  armature 
body  when  both  its  mean  temperature  and  its  surface  tempera¬ 
ture  are  known.  The  ratio  of  the  excess  of  the  maximum  to 
the  defect  of  the  surface,  both  with  respect  to  the  mean  tem¬ 
perature.  is  tabulated  f«r  a  variety  of  geometrical  conditions. 
This  ratio  ordinarily  averages  0.4,  so  that  if  the  surface  tem¬ 
perature  of  a  dynamo  armature  body  is  10  deg.  lower  than  its 
mean  temperature,  the  highest  temperature  therein  will  be  about 
4  deg.  higher  than  the  mean.  The  researches  contained  in  the 
paper  have  an  important  bearing  on  the  standardization  work 
of  the  International  Electrotechnical  Commission. 

A  LESSON  IN  FORESTRY. 

We  commend  to  the  statesmen  who  are  bent  on  holding  up 
conservation  until  there  is  nothing  left  to  conserve,  a  certain 
report  by  Professor  Velain,  of  the  Sorbonne,  on  the  causes  of 
the  terrific  floods  that  have  recently  swept  the  valley  of  the 
Seine.  The  facts,  as  he  sets  them  forth,  are  briefly  these:  The 
Seine  above  Paris  is  due  to  the  confluence  of  the  upper  Seine, 
the  Yonne  and  the  Marne.  These  three  streams  rise  within  the 
space  of  less  than  a  hundred  miles  in  the  uplands,  and  flow  in 
a  generally  northwesterly  direction  in  their  upper  reaches. 
Their  sources  and  basins  are  of  well-known  and  closely  similar 
geological  formation,  beginning  in  cretaceous  formations  in 
regions  of  hard  clay  from  which  the  run-off  is  almost  as  if 
from  a  board,  save  for  the  shallow  surface  strata.  The  flow 
is  then  for  a  long  space  through  softer  clays  easily  saturated, 
and  which  fail  to  steady  the  run-off  when  the  total  flow  is  con¬ 
siderable.  During  the  last  30  years  there  has  been  extensive 
deforestation  of  the  plateaus  in  which  these  rivers  rise.  The 
woods  have  given  way  to  pastures  and  cultivated  fields,  and 
the  exposed  soil  above  the  impermeable  strata  is  shallow  and 
unprotected  by  the  heavy  growth  of  earlier  years.  It  is  not  a 
case  of  literal  denudation,  but  the  next  thing  to  it.  * 

.\s  a  result,  when  the  heavy  rains  of  the  past  months  came, 
the  run-off  from  the  upper  reaches  of  the  Yonne,  Seine  and 
Marne  valleys  was,  in  the  absence  of  the  natural  protection, 
very  rapid,  and  lower  down  the  clays  were  quickly  saturated 
and  the  floods  poured  over  them  into  the  lower  valleys,  gather¬ 
ing  finally  into  the  great  flood  that  swept  down  upon  Paris  and 
inflicted  so  enormous  damage.  It  rose  to  a  height  never  before 
reached  within  historic  times,  and  that  in  spite  of  the  fact  that 
the  facilities  for  dealing  with  floods  are  better  than  they  were 
a  century  or  two  ago.  The  case  is  a  peculiarly  instructive  one 
because  the  deforestation  has  been  of  recent  and  ascertainable 


date,  and  has  taken  place  in  a  district  of  which  the  formation 
has  been  thoroughly  studied.  Of  course,  it  is  generally  admitted 
that  in  a  region  in  which  denudation  practically  down  to  the 
rock  follows  deforestation,  the  run-off  is  seriously  affected.  A 
good  many  half-hearted  friends  of  conservation  have  held, 
however,  that  short  of  real  denudation  the  effect  of  deforesta¬ 
tion  was  small.  Here  is  a  case  in  which  the  mischief  was 
done,  not  by  getting  down  to  bare  rock,  but  by  merely  lessening 
the  protection  against  too  rapid  run-off  over  relatively  im¬ 
permeable  strata — impermeable  at  least  in  the  exigency  of  a 
rapid  flow.  It  is  another  instance  of  the  extreme  danger  of 
meddling  with  the  equilibrium  of  Nature.  It  is  not  safe  to 
assume  that  because  stripping  off  the  forests  in  a  certain  lo¬ 
cality  has  not  yet  done  clearly  demonstrable  harm,  such  im¬ 
munity  will  extend  to  other  times  and  places. 

It  is  time  to  take  this  lesson  to  heart  before  irreparable 
damage  is  done.  One  can  cut  down  trees  in  minutes,  while  it 
takes  them  decades  to  grow  again.  What  is  worse,  in  some 
regions  there  is  no  spontaneous  reforestation,  and  the  growth 
has  to  be  coaxed  back  again  by  patient  planting.  At  the  present 
moment  there  seems  to  be  a  halt  in  the  progress  of  govern¬ 
mental  effort  at  the  preservation  of  forests.  Every  month  of 
delay  means,  and  too  probably  is  intended  to  mean,  probability 
of  further  delay  and  certainty  of  increased  cost  in  saving  what 
still  may  remain  of  the  Nation’s  forests.  The  lesson  of  the 
Seine  shows  plainly  enough  that  the  people  have  a  direct  con¬ 
cern  with  what  happens  to  the  forests,  and  should  take  prompt 
steps  to  protect  their  interests.  The  damage  done  to  Paris 
alone  is  sufficient  to  overbalance  any  possible  expense  that 
would  have  been  incurred  in  forest  preservation  in  the  drainage 
areas  above.  In  our  own  country  drastic  and  immediate  action 
is  needed  for  many  reasons,  not  the  least  of  which  is  impending 
danger  to  our  hydraulic  resources.  In  face  of  the  French 
floods  it  is  idle  to  say  that  deforestation  is  not  a  menace  against 
which  protection  should  be  sought  at  once. 

THE  ONE-FLUID  AND  TWO-FLUJD.  THEORIES  OF  ELEaRIQTY. 

A  hundred  and  thirty  years  ago  there  was  much  dissension 
and  discussion  as  to  whether  electricity  was  a  single  fluid  or 
consisted  of  two  fluids.  There  was  very  little  use  for  elec¬ 
tricity  at  that  time,  so  that  there  was  plenty  of  opportunity  for 
speculation  as  to  the  nature  of  things.  During  the  last  few 
decades  we  have  been  so  busy  putting  electricity  to  use  that  we 
have  had  but  little  time  or  ardor  for  arguing  about  its  real 
essence.  Nevertheless,  during  the  last  few  years,  the  dis¬ 
coveries  of  Rontgen  rays,  of  radium,  and  of  radioactivity  have 
revived  interest  in  Franklin’s  one-fluid  theory  from  an  entirely 
new  and  une.xpected  standpoint,  a  paper  on  this  subject  by 
Prof.  F.  E.  Nipher  having  recently  been  published  in  the 
Transactions  of  the  Academy  of  Science  of  St.  Louis. 

When  a  long  Geissler  tube  lights  up  on  the  passage  of  an 
electrical  discharge  it  is  found  that  the  glow  commences  at  the 
anode,  or  positive  pole,  and  advances  toward'  the  cathode  or 
negative  pole,  with  a  speed  about  half  that  of  light.  At  first 
sight  this  seems  to  show  that  positive  electricity  moves  through 
the  tube  at  this  enormous  rate  from  the  positive  to  the  negative 
pole  Further  investigation  indicates,  however,  the  opposite 
conclusion.  It  is  now  generally  believed  that  the  rarefied  air- 
molecules  in  the  neighborhood  of  the  anode  immediately  hand 
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over  negative  electrons  to  the  anode.  These  negative  elec¬ 
trons  are  exceedingly  minute  and  lively  little  particles  and  can 
move,  under  favorable  conditions,  with  a  prodigious  speed. 
The  denuded  air-molecules  around  the  anode  are  now  left 
positively  charged.  They  virtually  act  as  an  extension  of  the 
anode  into  the  gaseous  space.  The  negative  electrons  in  the 
next  surrounding  layer  of  air-molecules  jump  into  these  posi¬ 
tive  molecules  and  hand  over  their  charges.  In  this  way  the 
action  goes  on  from  layer  to  layer  at  great  speed  until  a  stream 
of  negative  electrons ‘flows  all  through  the  tube  from  the  cath¬ 
ode  toward  the  anode.  The  hypothesis  is  that  only  the  nega¬ 
tive  electrons  move,  always  from  the  negative  pole  toward  the 
positive  pole,  the  positive  particles  being  too'  big  to  move  to 
any  great  extent,  and  merely  acting  as  centers  of  attraction 
for  the  tiny  negative  electrons  to  alight  upon. 

Inside  a  copper  wire  the  action  is  supposed  by  the  hypothesis 
to  be  essentially  the  same.  In  the  normal  unelectrified  state 
all  the  copper  molecules  are  substantially  neutral.  When  an 
electric  potential  difference,  or  voltage,  is  applied  to  the  ends 
of  the  copper  wire  the  negative  electrons  at  the  positive  pole 
jump  out  of  the  adjacent  molecules,  leaving  them  positively 
electrified.  These,  in  their  turn,  attract  more  negative  electrons 
out  of  the  next  layer  of  neutrals  beyond,  and  so  on,  back  to  the 
negative  pole,  until  there  is  a  complete  bucket  brigade  formed 
by  the  molecules,  the  buckets  being  the  negative  electrons  and 
the  firemen  being  the  nearly  stationary  molecules,  which  pass 
negative  electricity  all  along  the  line. 

THE  CENTRAL-STATION  ICE  MAKING  AUXILIARY. 

Elsewhere  will  be  found  several  articles  on  the  utilization  of 
central-station  plant  for  the  manufacture  of  ice,  a  subject  that 
will  receive  further  treatment  in  these  columns.  It  has  been 
predicted,  and  upon  reasonable  grounds, .  that  the  future  ice 
supply  will  be  almost  entirely  an  artificial  product.  However 
this  may  be,  the  fact  remains  that'  the  manufacture  of  artificial 
ice  has  assumed  large  proportions,  is  increasing  at  a  rapid  rate 
and  has  been  found  an  unusually  profitable  business.  Indeed, 
if  it  came  to  a  close  calculation  of  profit,  owners  of  struggling 
central  stations  might  find  it  to  their  advantage  to  abandon  the 
electric  lighting  business  and  devote  their  entire  activity  to  the 
manufacture  of  ice.  Possibly  one  reason  why  the  advantages 
of  associating  an  ice-making  plant  with  the  central  station  has 
not  received  wider  recognition  is  that  correct  engineering  prin¬ 
ciples  have  rarely  been  applied  to  such  a  combination,  which 
remark  also  applies  equally  to  the  steam-heating  auxiliary. 
Usually  the  matter  is  brought  to  the  attention  of  the  central 
station  by  the  salesman  of  the  apparatus,  and  when  an  ice- 
making  or  steam-heating  plant  is  purchased  it  is  installed  with 
little  or  no  reference  to  engineering  considerations  that,  prop¬ 
erly  observed,  would  result  in  a  dove-tailed  combination  secur¬ 
ing  increased  economy  of  operation  for  each  of  the  components. 

On  another  page  will  be  found  a  discussion  of  some  of  the 
principles  that  should  be  considered  in  the  design  of  combination 
plants,  to  which  we  desire  particularly  to  direct  the  attention  of 
central-station  readers.  There  appears  to  be  an  excellent  field 
for  a  limited  number  of  engineers  who  will  specialize  in  the 
design  and  operation  of  combined  electric  light,  ice  and  steam¬ 
heating  plants,  not  attaching  themselves  to  any  particular  sys¬ 
tem,  but  making  a  complete  study  of  each  case,  with  a  view  to 
specifying  the  best  possible  combination  as  indicated  by  the 


engineering  and  commercial  conditions  of  the  problem.  It  has 
become  a  custom  for  large  manufacturers  when  they  decide  to 
build  a  new  factory  or  extend  an  old  one,  to  have  recourse  to 
industrial  engineers  who,  after  a  complete  study  of  the  manu¬ 
facturing  principles  involved,  prepare  designs  for  the  new  build¬ 
ing  and  equipment  based  upon  the  best  engineering  ideas  and 
the  very  latest  shop  practice.  Notwithstanding  the  shocking 
nature  of  such  an  innovation  to  the  older  type  of  manufac¬ 
turers,  the  practice  is  rapidly  increasing  and  will,  we  hope, 
soon  extend  to  the  smaller  central-station  field  generally,  and 
particularly  to  the  design  of  central-station  combination  plants. 

MOTOR  LOAD  FOR  CENTRAL  STATONS. 

So  much  hinges  on  the  station  load  factor  that  every  manager 
is  naturally  anxious  to  acquire  a  day  load  and  also  to  flatten 
out  the  night  peak  so  that  it  will  extend  over  a  few  hours,  at 
least,  instead  of  becoming  a  thorn  both  in  appearance  and  in 
effect  on  the  spirit.  Operating  economies  then  become  possible ; 
more  efficient  apparatus  can  be  installed;  running  expenses  are 
reduced  and  the  net  income  is  considerably  augmented.  There 
can  be  no  question  that  a  day  load  offers  the  readiest  means  for 
increasing  the  load  factor  and  income  of  an  electric  generating 
plant,  and  a  day  load  is  invariably  a  motor  load.  One  steam 
engine  supplanted  by  an  electric  motor  will  add  to  the  station 
revenues  more  than  all  the  heating  devices  on  the  system,  and 
just  in  proportion  as  the  day  load  increases  are  reductions  in 
rates  possible  as  well  as  refinements  in  equipment,  in  distribu¬ 
tion,  in  personnel  and  in  general  service.  All  this  is  appreciated 
by  managers  in  communities  where  manufacturing  industries 
are  carried  on,  and  as  a  result  small  isolated  plants  are  grad¬ 
ually  succumbing  to  central-station  service.  This  surrender 
can  be  hastened  if  central  stations  place  at  the  disposal  of  the 
owners  of  such  plants  engineering  advice  and  counsel.  The 
owners  are  works  managers  primarily  and  not  engineers,  and 
while  they  can  fathom  the  details  of  manufacturing  processes 
to  the  minutest  detail,  they  are  apt  to  balk  at  the  simplest  engi¬ 
neering  problem.  Their  function  is  to  get  every  cent  out  of  the 
business  that  is  possible;  they  are  not  wedded  to  any  particular 
prime  mover  or  to  any  special  system  of  distribution ;  whatever 
embodies  elements  of  cheapness  and  reliability  carries  to  them 
a  strong  appeal,  and  it  is  the  work  of  the  central-station  man¬ 
ager  to  present  electric  power  propositions  in  such  form  as  to 
excite  their  interest. 


Strange  as  it  may  seem,  ultimate  economy  if  it  entails  too 
great  a  first  cost  is  not  desirable.  Manufacturers  feel  that 
they  can  only  afford  a  certain  amount  for  equipment,  even  if 
that  amount  is  insufficient  to  secure  greatest  economy.  Thus 
group  drive  is  more  popular  than  individual  drive  for  average 
installations  and  is  immediately  applicable.  The  type  of  motor 
and  its  size  depend  on  individual  requirements  and  on  the  gen¬ 
erating  equipment  in  use  at  the  central  station.  It  is  usual  to 
arrange  the  motor  equipment  so  as  to  obtain  the  utmost  flexi¬ 
bility  and  then  to  choose  such  a  size  of  motor  that  it  will  be 
running  at  its  maximum  efficiency  all  or  a  greater  part  of  the 
time.  The  number  of  bearings  that  can  be  dispensed  with  is 
noted  tentatively  and  the  losses  thus  eliminated  are  set  over 
against  the  losses  of  the  motors  when  running  light.  Depending 
on  the  class  of  work  done,  each  bearing  requires  a  certain 
amount  of  power,  and  unless  the  loss  in  the  motor  is  less  than 
the  loss  in  the*bearings  eliminated,  it  would  be  cheaper  to  keep 
the  bearings  than  to  install  another  motor.  It  is  thus  seen  that 
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the  economy  of  group  drive  consists  in  substituting  for  the 
steam  equipment  and  its  attendants  a  more  efficient  prime  mover 
in  the  shape  of  an  electric  motor  and  then  reducing  the  losses 
in  bearings  somewhat  by  dispensing  with  as  many  of  these  as 
is  found  to  be  profitable.  The  losses  in  the  belts  for  the  most 
part  remain  as  before;  but  the  average  manufacturer  is  so 
blinded  by  the  high  first  cost  of  individual  motors  necessary 
to  eliminate  belts  entirely  that  he  cannot  see  any  economy  in 
individual  drive,  which,  moreover,  in  many  cases  is  so  slight 
that  even  an  alert  manufacturer  would  not  think  it  worth  while 
to  make  the  change.  Nor  is  individual  drive  with  alternating- 
current  motors  altogether  desirable,  either,  for  stations  already 
suffering  from  low  power  factor,  so  that  taken  altogether  group 
drive  appears  to  be  the  most  expedient  for  central  stations  to 
exploit. 

INDUSTRIAL  LOAD  FOR  CENTRAL-STATIONS. 

One  of  the  most  promising  directions  in  which  to  look  for 
increased  central-station  business  is  in  taking  on  the  industrial 
load  now  carried  by  isolated  engines.  This  same  remark  of 
itself  is  a  commonplace  of  central  station  policy,  but  it  will- 
bear  repetition.  Even  the  largest  and  best  administered  central 
stations  usually  have  failed  to  get,  up  to  the  present  time,  more 
than  10  to  20  per  cent  of  the  available  power  business  within 
their  respective  territories.  The  reason  why  the  remainder 
of  the  power  business  stays  out  of  central-station  service  is 
complex.  Usually  it  is  summarized  by  saying  that  the  price  of 
electric  energy  is  too  high,  but  we  believe  this  is  only  a  quarter 
or  a  lialf  of  the  truth.  In  an  ordinary  city  distribution  the 
central  station  can  on  general  economic  principles  furnish  energy 
to  manufactories,  small  and  large,  at  a  price  almost  always 
lower  than  the  cost  for  which  it  can  be  locally  produced  at  the 
factories.  Why,  therefore,  should  not  the  isolated  steam  en¬ 
gine  be  a  rarity  instead  of  the  ordinary  source  of  power?  In¬ 
dustrial  load  is  notoriously  a  good  thing  for  the  central  station, 
inasmuch  as  it  tends  greatly  to  increase  the  load  factor,  and 
what  is  perhaps  of  more  importance,  steadies  the  load  factor 
from  month  to  month.  In  a  good  many  instances  it  seems  prob¬ 
able  that  the  failure  to  get  this  valuable  business  is  due  not 
80  much  to  inability  or  disinclination  to  furnish  energy  at  a 
cost  which  will  make  it  profitable  for  the  user  to  employ  elec¬ 
tric  motors,  as  to  an  indexible  system  of  selling  which  prevents 
quoting  prices  which  will  get  the  business  at  a  profit. 


We  are  not  putting  in  a  plea  for  special  contracts  as  such, 
for  special  contracts  almost  always  lead  to  trouble  sooner  or 
later;  but  we  do  believe  that  a  hide-bound  system  of  rates 
loses  much  valuable  business  which  could  be  taken  on  at  a 
profit  and  to  the  great  benefit  of  the  community  served.  There 
is  no  reason  why  the  diversity  factor  should  be  as  much  neg¬ 
lected  as  it  is  in  its  bearing  on  rates.  There  is  not  the  slightest 
reason  why  two  consumers  with  the  same  average  and  maximum 
demand  should  be  charged  the  same  price  if  one  of  them  uses 
his  energy  between  3  p.  m.  and  6  p.  m.  and  the  other  between 
3  a.  m.  and  6  a.  m.  It  would  not  take  a  large  group  of  the 
former  to  drive  a  station  into  heavy  extra  investments  and  all 
kinds  of  trouble  with  regulation,  while  the  latter  as  a  matter 
of  actual  practice  do  not  increase  the  standby  charges  of  the 
station  to  any  perceptible  degree  and  build  up  the  load  factor 
at  the  time  when  help  is  most  needed.  The  two  cases  men¬ 
tioned  are  obviously  extremes,  but  the  point  of  the  matter  is 
that  a  classified  industrial  service,  taking  into  consideration 


the  kind  as  well  as  the  amount  of  load  requirement,  would 
render  it  possible  to  deal  with  the  question  of  prices  in  a  much 
freer  way  than  is  now  possible  under  systems  of  rates  which 
usually  take  no  account  of  the  relation  of  the  customers  to  the 
diversity  factor  of  the  station. 

A  mere  quantity  discount,  .with  or  without  a  maximum  de¬ 
mand  requirement,  does  not  give  the  central-station  manager 
free  enough  hand  in  dealing  with  his  various  classes  of  service. 
His  problem  is  to  sell  as  much  product  as  possible  at  a  fair 
profit.  If  he  is  to  succeed  in  a  large  way  he  must  continually 
get  more  and  more  load  and  should  not  tie  his  own  hands  by 
any  system  of  rates  which  interferes  seriously  with  his  power 
of  selling  his  product.  A  uniform  flat  rate  per  kw-hour  with¬ 
out  discount  is,  from  the  standpoint  of  business  getting,  prob¬ 
ably  the  worst  system  imaginable.  At  the  other  end  of  the  line, 
a  free  hand  at  special  contracts  is  almost  equally  objectionable 
from  the  standpoint  of  the  public.  We  so  feel,  however,  that 
the  attention  of  the  rate-maker  ought  to  be  directed  not  so 
much  to  securing  a  consistent  and  universal  system  of  charging 
fitting  every  customer  to  an  academic  theory,  as  to  planning  a 
system  of  rates  that  will  help  the  central  station  to  dispose  of 
its  product  on  a  large  scale  and  at  prices  which  will  interest  all 
classes  of  consumers. 

CONCERNING  METER  RENTS 

The  article  by  Mr.  Alton  D.  Adams,  on  another  page,  gives  an 
interesting  account  of  the  legal  status  of  meter  rents  and 
minimum  costs  as  they  appear  to  exist.  The  English  situation 
is  somewhat  curious,  inasmuch  as  several  important  precedents 
in  gas  and  water  cases  indicate  that  the  duty  of  metering  should 
actually  fall  directly  on  the  consumer.  We  fancy  that  very 
few  supply  companies  of  any  kind  would  take  kindly  to  per¬ 
mitting  the  consume^  to  furnish  the  meter  and  measure  the 
goods  delivered.  On  the  other  hand,  there  seems  to  be  from 
such  precedents  no  logical  reason  to  excuse  the  supply  company 
for  forcing  the  consumer  who  would  be  willing  to  supply  his 
own  meter  as  the  precedents  required,  to  take  a  meter  belong¬ 
ing  to  the  company  and  pay  a  rental  therefor  fixed  by  the  com¬ 
pany.  If  it  is  the  duty,  as  some  of  the  decisions  indicate,  of  the 
consumer  to  do  the  metering,  the  compulsory  use  of  one  of  the 
company’s  meters  on  its  own  terms  would  seem  to  be  without 
due  authority  from  precedent,  which  creates  a  rather  interest¬ 
ing  situation.  On  the  other  hand,  it  must  be  admitted  that 
broadly  the  duty  of  measuring,  in  so  far  as  measuring  is  done, 
falls  usually  on  the  seller  and  not  on  the  buyer,  and  as  a  sheer 
matter  of  equity  there  is  no  more  reason  for  an  electric  com¬ 
pany  charging  a  meter  rent  than  there  is  for  a  grocer  charging 
for  the  use  of  his  scales  in  weighing  out  the  customer’s  sugar, 
or  the  draper  putting  a  service  charge  on  his  yardstick  in  sell¬ 
ing  cloth. 

Frankly,  we  do  not  believe  a  meter  rent  as  meter  rent  rests 
on  so  sound  ground  of  equity  and  commonsense  as  does  a 
minimum  charge  for  service.  A  central  station  cannot  keep 
open  doors  like  a  grocer  and  permit  the  customer  to  come  in 
with  his  tin  pail  and  carry  off  the  requisite  amount  of  “juice.” 
He  has  to  put  permanent  investment  into  the  supply,  not  of  a 
general  customer,  but  of  the  specific  customer,  who  expresses 
his  desire  to  take  electric  service.  It  seems  to  be  equitable  that 
this  expense  should  not  be  incurred  without  some  sort  of 
guarantee  on  the  part  of  the  consumer  that  he  is  going  to  pur- 
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chase  an  appreciable  amount  of  the  commodity.  Even  in  such 
cases  the  minimum  charge  ought  to  be,  as  it  generally  is,  under 
public  control  so  that  it  does  not  become  an  excuse  for  in¬ 
crease  of  price  to  the  small  consumer.  For  strategic  reasons 
some  companies  have  preferred  to  call  this  service  charge 
meter  rent  rather  than  anything  else,  but  we  question  whether 
a  compulsory  charge  on  the  purchaser  for  an  instrument  to 
measure  the  amount  of  the  sale  is  sound  equity.  After  all, 
practically,  the  difference  is  simply  one  of  words,  although  the 
principles  might  as  well  be  clearly  stated. 

Meter  rental  stands  on  a  somewhat  insecure  basis  in  several 
respects.  If  the  prices  for  meter  rental  charged  by  some  com¬ 
panies  are  fair  and  equitable  charges  for  the  actual  costs  per¬ 
taining  to  the  meter,  then  it  is  perfectly  certain  that  some  such 
flat-rate  scheme  as  is  now  being  carried  out  in  Hartford,  as  we 
have  recently  had  occasion  to  mention,  will  prove  profitable 
both  for  the  company  and  the  consumer.  If  it  costs,  for  ex¬ 
ample,  50  cents  a  month  for  actual  interest  and  up-keep  on  a 
meter,  so  that  50  cents  a  month  is  a, legitimate  charge  for  meter 
rent,  it  is  at  least  an  open  question  whether  it  would  not  be 
cheaper  to  figure  out  a  contract  rate  that  would  divide  this  $6 
per  year  between  the  station  and  the  consumer.  On  the  other 
hand,  if  the  costs  pertaining  to  the  meter  are  not  more  than 
half  this  quantity,  then  there  is  a  gross  overcharge  which 
should  be  repaid.  The  figures  given  by  different  companies  for 
different  purposes  as  to  costs  connected  with  metering  are  often 
absolutely  irreconcilable  with  each  other,  and  afford  ample 
reason  for  the  question  that  is  raised  concerning  the  justice  of 
meter  rents.  If  a  company  is  at  liberty  to  compel  a  man  to 
rent  a  meter,  why  is  it  not  possible  for  it  to  force  him  to  rent 
the  cable  over  which  service  is  supplied,  and  so  forth?  For 
such  reasons  as  these  we  are  strongly  of  the  opinion  that  the 
service  charge  of  what  amounts  to  a  guaranteed  minimum, 
when  a  prospective  customer  puts  a  company  to  material  ex¬ 
pense  in  connecting  him  ready  for  service,  is  the  fairest  way 
of  dealing  with  a  matter  which  might  become  very  burdensome 
for  supply  companies,  particularly  in  a  territory  of  meagre 
load. 

WHOLESALE  RATES  FOR  ELECTRICAL  SUPPLY. 

Of  making  rates  there  is  no  end,  and  too  many  of  the  so- 
called  rate  systems  are  little  more  than  personal  idiosyncrasies, 
or  a  well-known  system  only  sufficiently  changed — usually  to  its 
detriment — to  enable  the  reviser’s  name  to  be  attached,  and  a 
weariness  to  the  flesh.  In  the  case  of  hydroelectric  service, 
in  particular,  the  law  of  supply  and  demand,  rather  than 
any  metaphysical  doctrines  regarding  ethical  methods  of 
charging,  determine  the  price  which  the  consumer  has  to  pay. 
Recently  an  examination  was  made  of  a  number  of  plants  rang¬ 
ing  from  the  modest  supply  station  doing  a  general  business,  and 
a  station  in  which  steam  is  a  large  factor,  up  to  the  biggest 
power  transmission  system  in  the  world  whose  dealings  are 
mostly  at  wholesale  or  with  only  the  very  largest  class  of  indus¬ 
trial  consumers.  That  the  prices  vary  enormously  is  not  remark¬ 
able  considering  the  immense  variations  in  size  of  plant  and  in 
output  sold.  This,  however,  is  noticeable,  that  there  is  a  break 
in  rates  in  passing  from  the  general  supply  station  doing  ordi¬ 
nary  supply  business,  and  the  wholesale  station  trading  only 
with  very  large  consumers  directly  and  selling  the  bulk  of  its 
output  to  be  resold  by  a  distributing  company. 

In  a  broad  general  way  the  difference  between  the  wholesale 


and  the  retail  price  lies  in  the  cost  of  distribution  plus  the 
charges  that  come  from  risk  and  expenses  which  necessarily 
attend  the  latter  service.  Wholesale  rates,  ranging  from  7 
mills  to  8  mills  per  kw-hour,  represent  quite  accurately  the 
figure  below  which  the  ordinarily  well  equipped  supply  station 
of  moderate  size  cannot  get  while  generating  its  electricity 
by  steam.  One  hears  costs  quoted  as  low  as  4  mills  or  5  mills 
per  kw-nour,  out  these  costs  do  not  include  any  fixed  charges 
or  anything  more  than  the  barest  cost  of  fuel,  labor  and  up¬ 
keep,  with  nothing  charged  off  for  depreciation  or  contingen¬ 
cies.  Most  even  of  the  large  stations  would  have  to  own  up 
to  a  considerably  bigger  cost  if  appropriate  fixed  charges,  gen¬ 
eral  expenses  and  proper  account  of  depreciation  were 
reckoned,  all  of  which  ultimately  turn  up  in  the  capital  stock  to 
influence  the  price.  An  extraordinarily  low  figure  found  for 
the  one  big  plant  has  evidently  no  relation  whatever  to  ordi¬ 
nary  steam  costs,  but  represents  rather  the  necessity  of  some¬ 
how  acquiring  income  enough  to  make  a  huge  investment  pay. 
The  result  has  been  the  gathering  of  perhaps  the  most  notice¬ 
able  collection  of  electrochemical  industries  in  the  world  will¬ 
ing  to  locate  themselves  so  as  to  take  energy  with  practically  no 
transmission  expense  and  proving  steady  customers  for  very 
large  amounts  of  energy.  Worked  on  the  scale  considered,  even 
the  low  figures  charged  mean  an  ulimate  profit,  but  it  quite  goes 
without  saying  that  if  there  had  been  a  natural  demand  for 
the  colossal  output  furnished  by  that  plant,  without  creating  it 
by  the  most  strenuous  efforts,  the  average  price  of  energy 
would  not  be  down  to  less  than  3  mills  per  kw-hour  as  it  is. 

The  fact  is  that  the  proprietors  of  hydroelectric  plants,  like 
other  rational  business  men,  charge  what  the  product  will  pro¬ 
perly  bear,  selling  their  goods  at  such  price  as  the  demand 
justifies.  The  more  frankly  this  condition  is  recognized  the 
simpler  becomes  the  adjustment  of  rates.  Nobody  expects  a 
supply  company  to  furnish  energy  at  a  losing  price,  and  the 
public  generally  is  willing  to  concede  a  fair  return  on  every 
cent  invested  in  such  enterprises.  There  is  no  need  of  the  as¬ 
sumption  of  hypocritical  virtue  by  either  buyer  or  seller.  A 
central  station  is  not  built  and  operated  for  the  fun  of  the  thing, 
nor  do  people  expect  to  get  something  for  nothing  when  they 
engage  electric  service.  A  great  many  mistakes,  however,  have' 
been  made  by  trying  to  hide  plain  business  behind  a  lot  of  fine 
theorizing  regarding  “scientific,  equitable,”  logical  rates,  with 
the  natural  result  of  putting  the  seller  to  considerable  incon¬ 
venience  &nd  the  buyer,  too,  in  a  condition  of  unnecessary 
suspicion.  Rates  for  electrical  energy  are  determined  by 
the  demand  for  the  commodity  on  sale,  and  the  more  plainly 
this  fact  is  recognized  the  less  strained  will  be  the  relations  be¬ 
tween  the  parties  to  the  trade.  The  only  factor  outside  the  ordi¬ 
nary  rules  of  supply  and  demand  which  logically  can  enter  the 
case,  is  the  fact  that  electric  supply  stations  do  business  in  virtue 
of  public  franchises  and  consequently  become,  willy-nilly,  in 
some  measure  responsible  to  the  public.  This  feature  of  the  case 
expresses  itself  by  the  general  demand  that  a  supply  company 
shall  use  everybody  fairly,  which  it  is  generally  disposed  to 
do,  and  shall  not  in  virtue  of  a  quasi  monopoly  take  unfair  ad¬ 
vantage  of  its  control  of  the  supply.  But  the  large  rates 
determined  by  the  simplest  kind  of  business  principle  will,  we 
think,  be  generally  recognized  in  the  communities  to  which 'they 
apply  as  reasonable  and  advantageous  ones  despite  the  im¬ 
mense  differences  in  actual  sale  price  to  be  found  upon  a  com¬ 
parison  of  wholesale  rates  throughout  the  country. 
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Special  Feattires  at  St.  Louis  Convention. 

As  this  year  marks  the  twenty-fifth  anniversary  of  the  Na¬ 
tional  Electric  Light  Association,  President  Frueauff  and  his 
associates  are  planning  an  evening  meeting  to  be  held  at  the 
Coliseum,  St  Louis,  during  the  coming  May  convention  to 
celebrate  the  event  in  an  appropriate  manner.  Several  of  the 
leading  lights  in  the  electrical  industry  will  be  present  and 
will  make  addresses.  The  entertainment  features  of  the  con¬ 
vention  will  not  be  neglected.  A  strong  committee  of  St.  Louis 
electrical  men  will  be  appointed  to  have  charge  of  the  enter¬ 
tainments  of  convention  week.  The  program  has  been  dis¬ 
cussed  informally  by  the  local  men,  and  it  is  not  unlikely  that 
it  will  include  a  visit  to  the  famous  Shaw  Botanical  Gardens, 
an  evening  steamboat  excusion  on  the  Mississippi  River  and 
an  evening  of  vaudeville  at  a  summer  garden. 

Joint  A.  I.  E.  E.  and  A.  S.  M.  E.  Meetings. 

On  Tuesday  evening,  March  8,  there  will  be  a  meeting  of  the 
American  Society  of  Mechanical  Engineers,  the  American  In¬ 
stitute  of  Electrical  Engineers  co-operating,  in  the  Engineering 
Societies  Building,  New  York,  when  a  paper  will  be  presented 
by  Mr.  H.  G.  Stott,  superintendent  of  motive  power  of  the 
Tnterborough  Rapid  Transit  Company,  New  York,  and  Mr.  R. 
J.  S.  Pigott,  on  “Tests  of  a  15,000-kw  Steam-Engine  Turbine 
Unit.”  The  paper  relates  to  the  installation  of  low-pressure 
turbines  at  the  Fifty-ninth  Street  station  of  the  Interborough 
Rapid  Transit  Company,  New  York,  a  description  of  which 
appeared  in  these  columns  Aug.  12,  1909,  and  will  present  a 
discussion  of  the  most  important  development  in  steam  engi¬ 
neering  since  the  commercial  introduction  of  the  steam  turbine. 

On  March  ii  a  meeting  of  the  American  Society  of  Mechani¬ 
cal  Engineers  will  be  held  in  Boston,  in  the  auditorium  of  the 
Edison  Electric  Illuminating  Company,  the  Boston  Society  of 
Civil  Engineers  and  the  Boston  Section  of  the  American  Insti- 
tue  of  Electrical  Engineers  co-operating  in  the  meeting.  The 
paper  will  be  by  Mr.  M.  W.  Alexander,  who  has  been  so  long 
identified  with  the  education  work  and  the  training  of  the  ap¬ 
prentices  at  the  works  of  the  General  Electric  Company,  at  West 
Lynn,  Mass.  The  subject  of  the  paper  is  “The  Training  of 
Men — A  Necessary  Part  of  the  Modern  Factory  System.” 


Annual  A.  I.  E.  E.  Dinner. 

The  annual  dinner  of  the  American  Institute  of  Electrical 
Engineers,  given  in  honor  of  Prof.  Elihu  Thomson,  first  re¬ 
cipient  of  the  Edison  medal,  was  held  on  Thursday  evening, 
Feb.  24.  at  Hotel  Astor,  New  York.  The  banquet  was  well 
attended,  there  being  about  500  people  present. 

President  Lewis  B.  Stillwell  introduced  Mr.  T.  Commerford 
Martin  as  toastmaster.  Mr.  Martin  read  many  telegrams  of 
congratulation,  the  first  one  being  from  Mr.  Thomas  A.  Edison, 
in  whose  honor  the  medal  was  created.  Dr.  John  H.  Finley, 
president  of  the  College  of  the  City  of  New  York,  was  to  have 
spoken  on  education  and  invention,  but  he  was  unable  to  be 
present  on  account  of  illness.  His  plate  was  taken  by  Dr. 
Charles  Baskerville,  Professor  of  Chemistry  in  the  same  insti¬ 
tution. 

Mr.  Samuel  Insull,  president  of  the  Edison  Medal  Associa¬ 
tion,  responding  to  the  toast  “Meritorious  Achievement  in  Elec¬ 
trical  Engineering,”  reviewed  the  progress  in  the  art  from  the 
opening  of  the  first  commercial  telegraph  line  in  England  down 
to  the  present  day.  Mr.  Insull  referred  to  Professor  Thomson’s 
important  work  in  the  development  of  the  science  of  electrical 
engineering,  and  paid  a  high  tribute  for  his  achievements,  his 
capability  and  lovable  personality. 

President  Stillwell  spoke  on  the  Edison  medal,  telling  the 
story  of  its  foundation  and  its  purpose.  He  closed  by  formally 
presenting  the  certificate  to  Professor  Thomson.  Professor 
Thomson  in  response  thanked  the  committee  and  the  Institute 
for  the  great  honor  conferred  upon  him,  and  called  attention  to 
the  fact  that  he  owed  much  to  his  faithful  co-workers,  who 
had  stood  by  him  in  the  time  of  sorest  need. 


British  Bremer  Arc  Lamp  Patent  Sustained. 

As  previously  noted  in  these  columns,  a  decision  was  rendered 
last  October  in  England  on  an  arc  lamp  patent  granted  in  1902 
to  Hugo  Bremer,  in  which  a  claim  for  infringement  was  not 
sustained  on  the  ground  that  the  said  patent  was  void  for  lack 
cf  novelty.  This  decision  has  been  reversed  on  appeal  in  an 
opinion  handed  down  on  Feb.  12.  The  court  held  that  the 
combination  claimed  in  the  Bremer  patent  is  a  good  subject 
maker  for  letters  patents.  The  invention  at  issue  is  defined  by 
the  court  as  follows : 

An  electro-magnet,  an  armature  and  a  lever,  the  movements 
of  which  were  controlled  by  the  movements  of  the  armature,  and 
which  acted  on  the  electrode  at  its  lower  end,  and  which  was 
so  connected  with  the  downward  feed  release  mechanism  that  a 
certain  amount  of  swinging  movement  of  the  electrode  could 
take  place  before  the  feed  was  permitted.  The  claim,  therefore, 
was  for  the  use  of  such  horizontal  feed  mechanism,  in  connec¬ 
tion  with  a  downward  feed  mechanism,  by  which  both 
electrodes  were  lowered  simultaneously  through  the  same 
distance,  in  a  lamp  where  downwardly  pointing  electrodes  in¬ 
clined  to  each  other  were  used  and  the  carbons  were  firmly 
clipped  in  the  upper  ends  of  those  electrodes,  so  that  no  friction 
was  necessary  in  order  to  give  access  to  the  current.” 

The  court  would  not  accept  anticipations  claimed  to  be  dis¬ 
closed  In  patents  granted  Crosby  and  Shaw  and  Graham.  In 
conclusion  the  court  stated  that  he  did,  not  think  that  the  patent 
was  for  every  mode  of  effecting  the  object  in  question  in  any 
arc  lamp  having  the  specified  characteristics,  but  rather  that  the 
horizontal  feed  mechanism  was  of  a  certain  definite  type,  so  that 
the  objection  to  the  validity  of  the  patent,  which  was  the  sole 
ground  upon  which  the  judge  of  first  instance  really  decided 
in  favor  of  the  defendant,  did  not  apply,  and  he  held  that  the 
plaintiffs  had  established  their  case. 

Chicago  Street-Railway  Changes. 

The  completion  of  the  final  details  of  consolidating  the  Chi¬ 
cago  City  Railway  Company  with  the  Calumet  &  South  Chicago 
Railway  Company,  the  Southern  Street  Railway  Company  and 
the  Hammond,  Whiting  &  East  Chicago  Railway  Company, 
plans  for  which  were  recently  noted  in  these  pages,  was  ef¬ 
fected  Feb.  21.  The  board  of  directors  of  the  new  Chicago 
City  &  Connecting  Railways,  consisting  of  Messrs.  James  B. 
Forgan,  John  J.  Mitchell,  Samuel  Insull,  John  A.  Spoor,  Ed¬ 
ward  Morris,  Harrison  B.  Riley,  E.  K.  Boisot  and  Ira  M. 
Cobe.  The  shares  and  bonds  of  the  four  roads  will  be  de¬ 
posited  with  Messrs.  E.  H.  Gary,  A.  J.  Earling  and  S.  M.  Fel¬ 
ton  as  trustees,  who  have  the  power  to  issue  securities.  The 
total  capitalization  in  stocks  and  bonds  of  the  four  roads  com¬ 
prising  the  merger  is  as  follows : 


Chicago  City  Railway  Company .  $40,500,000 

Calumet  &  South  Chicago  Railway  Company .  10,750,000 

Southern  Street  Railway  Company .  1,575,000 

Hammond,  Whiting  &  East  Chicago  Railway  Company .  510,000 


Total . ; .  $53,333.00® 


For  the  new  corporation  there  will  be  issued  $32,000,000  in 
S  per  cent  bonds,  which  will  soon  be  placed  on  the  market.  The 
capitalization  of  the  new  company  thus  remains  about  equiva¬ 
lent  to  the  value  of  the  properties  as  appraised  by  the  city. 
Mr.  A.  J.  Earling,  of  the  board  of  trustees,  has  been  president 
of  the  Chicago,  Milwaukee  &  St.  Paul  Railway  Company  since 
1899  and  is  a  director  in  a  number  of  other  large  undertakings. 
Mr.  S.  M.  Felton  is  president  of  the  Chicago  Great  Western 
Railway,  having  previously  served  in  the  same  capacity  with 
both  the  Mexican  Central  Railroad  and  the  Chicago  &  .\lton 
Railroad.  Mr.  E.  H.  Gary,  chairman  of  the  United  States  Steel 
Corporation,  is  a  former  Chicago  man,  having  been  for  25 
years  a  practising  attorney  in  that  city. 

The  Chicago  Railways  Company  has  announced  a  new  operat¬ 
ing  arrangement  by  which  the  system  will  be  divided  into  three 
divisions,  each  under  a  superintendent  reporting  directly  to  a 
general  manager.  By  this  plan  it  is  proposed  to  divide  equally 
the  operation  of  the  310  miles  of  track  and  the  1265  cars.  The 
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North  Branch  of  the  Chicago  River  and  the  tracks  of  the  Chi¬ 
cago  &  Northwestern  Railroad  are  to  be  the  dividing  lines  of 
the  three  divisions.  In  each  of  these  the  corresponding  superin¬ 
tendent  will  be  personally  responsible  for  his  own  territory  and 
the  operation  of  all  equipment  in  it. 


Electric  Club  of  Chicago. 

Zero  weather  in  Chicago  interfered  with  the  set  program 
of  the  Electric  Club’s  regular  Wednesday  luncheon,  Feb.  23, 
affecting  the  throat  and  voice  of  the  speaker  of  the  day,  Mr. 
John  W.  Ferguson,  assistant  to  the  general  contract  agent  of 
the  Commonwealth  Edison  Company,  so  that  he  was  not  able 
to  deliver  his  talk,  as  planned,  on  the  timely  subject,  “How  to 
Meet  and  Deal  with  Customers.”  However,  50  members  of 
the  club  were  present  and  enjoyed  the  impromptu  program 
spiritedly  undertaken  by  President  F.  P.  Vose.  The  latter  had 
returned  from  a  visit,  the  preceding  week,  to  Cleveland,  where 
he  was  present  at  the  formation  of  the  local  Electrical  League, 
an  organization  of  150  electrical  men  of  the  city,  resembling 
in  general  character  the  electric  clubs  of  St.  Louis  and  Chicago. 
Mr.  Vose  referred  pleasingly  to  the  enthusiasm  he  found  in 
the  Cleveland  organization  and  expressed  the  belief  that  by 
the  time  its  incorporation  was  completed  it  might  number 
300  men. 

In  lieu  of  the  prearranged  program,  for  the  Chicago  club, 
short  talks  were  called  for  from  many  of  the  members  present. 
Mr.  Frank  L.  Perry,  chairman  of  the  reception  committee, 
spoke  of  ways  and  means  to  advance  the  spirit  of  good  fellow¬ 
ship  in  the  club,  and  Mr.  Thomas  Bibber,  of  New  York,  a 
visitor,  responded  to  the  call  and  a  number  of  amusing  anec¬ 
dotes  well  told.  Messrs.  W.  S.  Taussig  and  J.  G.  Pomeroy  also 
spoke  of  methods  of  forwarding  acquaintanceships  within  the 
club,  and  agreed  that  the  electrical  opera,  “The  Isle  of  Jove.” 
held  some  years  before  by  the  local  electrical  fraternity,  had 
borne  excellent  results  in  the  formation  of  close  friendships, 
as  no  other  means  might.  The  spirit  of  the  meeting  seemed  to 
be  that  another  electrical  operatic  production  is  in  order  and 
the  matter  was  referred  to  the  entertainment  committee  for 
consideration.  An  out-of-town  visitor  at  this  meeting  of  the 
Electric  Club  was  Mr.  William  H.  Tapley,  of  New  York,  secre¬ 
tary  of  the  American  .\ssociatiqn  of  Motor  Manufacturers. 


New  York  Electrical  Club  Disbands. 

.\t  the  annual  meeting,  held  on  Feb.  25,  of  the  Electrical  Club 
of  New  York,  it  was  decided  to  close  the  club  on  Feb.  26,  and 
to  wind  up  its  affairs.  The  fixtures,  including  rugs,  tables, 
chairs,  two  pool  tables  and  one  combination  pool  and  billiard 
table,  etc.,  are  to  be  sold,  and  any  surplus  from  the  proceeds 
after  all  debts  are  liquidated  will  be  divided  pro  rata  among 
the  resident  members. 

This  latest  attempt  to  establish  an  electric  club  in  New  York 
City  owes  its  failure  largely,  as  in  previous  cases,  to  the  restau¬ 
rant  feature  which  could  not  be  maintained  in  a  manner  to 
make  the  club  a  general  luncheon  or  dining  resort  for  the  elec¬ 
trical  public  eligible  to  membership.  From  its  establishment 
the  club  has  been  loyally  supported  by  a  large  contingent  of  mem¬ 
bers,  many  of  whom  have  labored  most  unselfishly  in  its  be¬ 
half.  The  outcome  also  indicates  the  great  difficulty  of  main- 
tining  a  down  town  club  in  which  the  membership  is  confined 
to  a  limited  circle,  many  of  whom  do  not  care  to  pass  the  lunch¬ 
eon  hour  in  an  environment  reminding  them  of  their  business. 

The  great  success  of  the  Chicago  Electric  Club  idea  is  due 
less  to  the  club  feature  than  to  the  address  given  weekly  by  a 
speaker,  frequently  a  man  eminent  in  public  life,  who  presents 
some  live  question  of  the  day,  having  a  greater  or  less  bearing 
on  the  electrical  industry  or  business  affairs  in  general,  which 
is  then  discussed  by  those  in  attendance.  Similar  organizations 
have  recently  been  established  in  Denver,  St.  Louis  and  Cleve¬ 
land,  and  in  New  York  City  a  club  along  these  lines  should  be 
particularly  successful  in  view  of  the  larger  number  of  speak¬ 
ers  of  national  eminence  in  various  departments  of  human 


effort  who  are  available  and  who  would  be  glad  to  address  a 
representative  assembly  of  electrical  people  if  the  custom  of 
such  addresses  were  once  established. 


South  African  Institute  of  Electrical  Engineers. 

.\t  a  meeting  held  in  June,  1909,  in  Johannesburg,  South 
Africa,  a  provisional  committee  was  named  to  take  steps  neces¬ 
sary  to  the  organization  of  an  Institute  of  Electrical  Engi¬ 
neers  to  represent  the  electrical  engineering  profession  of 
South  Africa.  The  first  meeting  of  the  body  was  held  in  the 
same  city  on  Nov.  18,  when  the  organization  was  completed 
by  the  adoption  of  a  constitution  and  election  of  officers.  One 
hundred  and  fifty-eight  applications  for  membership  were  favor¬ 
ably  considered,  and  graded  as  follows:  Members,  71;  asso¬ 
ciate  members,  65;  associates,  14;  students,  8.  A  membership 
of  500  is  anticipated  for  the  near  future. 

The  constitution  provides  that  the  chief  office  of  the  body 
shall  be  in  Johannesburg,  and  that  the  entrance  fees  and  annual 
dues  shall  be  as  follows ;  Members,  three  guineas  fee  and 
dues;  associate  members,  three  guineas  fee  and  two  guineas 
dues;  associates,  two  guineas  and  one  and  a  half  guinea;  stu¬ 
dents,  half  a  guinea  fee  and  dues.  The  first  monthly  issue  of 
the  Tra«jac/io»w  has  appeared,  and  contains  the  constitution  and 
proceedings  of  the  first  meeting.  Future  issues  will  include  a 
digest  of  periodical  electrical  engineering  literature.  The  presi¬ 
dent  of  the  body  is  Mr.  C.  W.  R.  Cameron,  of  the  Victoria  Falls 
Power  Company.  The  secretary  is  Mr.  Fred.  Rowland,  with 
offices  in  Transvaal  University  College  Building,  Johannes¬ 
burg. 

St.  Louis  to  Take  Large  Amount  of  Hydroelectric 
Energy  from  Keokuk  Development 

Electrical  energy  from  the  hydroelectric  plant  now  under 
construction  at  the  Des  Moines  rapids  in  the  Mississippi  River 
at  Keokuk,  la.,  by  the  Keokuk  &  Hamilton  Water  Power  Com¬ 
pany,  will  be  marketed  throughout  a  wide  range  of  territory, 
according  to  the  present  plans,  by  the  Mississippi  River  Power 
Distributing  Company.  A  large  amount  of  this  energy  will  gc> 
to  St.  Louis,  135  miles  distant  from  the  water-power  plant  at 
Keokuk.  Contracts  have  been  entered  into  by  the  Mississippi 
River  Power,  Distributing  Company  by  which  electrical  energy 
transmitted  at  100,000  volts  with  a  frequency  of  25  cycles  will 
I)e  delivered  in  St.  Louis  about  Feb.  i,  1912,  in  the  following 
amounts : 


Union  Electric  Light  &  Power  Company .  27,500  hp 

United  Railways  Company  of  St.  Louis .  27,500  hp 

.Laclede  Gas  Light  Company .  5,000  hp 


60,000  hp 

This  60,000  hp  is  the  initial  “block”  of  this  energy  for  St. 
Louis,  and  the  amount  taken  may  be  increased  later.  It  is 
said  that  the  initial  development  at  Keokuk  will  be  about 
200,000  hp.  The  60,000  hp  under  contract  for  St.  Louis  is  sub¬ 
ject  to  a  10  per  cent  increase  for  two  hours  daily — one  hour  in 
the  morning  and  one  in  the  evening — so  that  provision  is  really 
made  for  66,000  hp. 


Sanitary  District  Offers  Chicago  10,000  Additional 
Arc  Lamps. 

President  Robert  R.  McCormick,  of  the  Sanitary  District  of 
Chicago,  which  operates  the  water-power  generating  station 
on  the  Drainage  Canal  near  Lockport,  Ill.,  has  submitted  to  the 
finance  committee  of  the  Chicago  City  Council  a  definite  propo¬ 
sition  to  erect  equipment  for  supplying  10,000  additional  street 
arc  lamps  which  are  needed  by  the  city.  To  pay  for  these  it 
offers  to  issue  about  $2,000,000  in  bonds,  whose  interest  would 
be  carried  by  the  municipality.  At  the  present  time  the  street 
lighting  of  Chicago  is  furnished  by  a  number  of  older  generat¬ 
ing  stations  in  which  alternating-current  motors  supplied  from 
the  Sanitary  District’s  lines  have  been  installed  to  drive  the  arc 
machines  already  in  place.  To  improve  this  situation,  render- 
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ing  available  for  extension  of  street  lighting  the  capital  in¬ 
vested  in  this  apparatus  the  Sanitary  District  some  time  ago 
proposed  the  disposal  of  the  present  converting  equipment,  sup¬ 
planting  the  direct-current  street  lamps  with  others  of  the  alter¬ 
nating-current  type,  to  be  supplied  directly  from  transformers 
on  the  distribution  lines  of  the  Sanitary  District.  At  the  meet¬ 
ing.  Feb.  22,  where  the  formal  tender  of  the  Sanitary  District’s 
lighting  proposition  took  place,  there  were  present  for  the 
water-power  interests  Mr.  McCormick,  Mr.  Thomas  J.  Healy, 
Mr.  Henry  F.  Eidmann  and  Mr.  Wallace  G.  Clark,  members 
of  the  board  of  trustees,  and  Mr.  Edward  B.  Ellicot,  electrical 
engineer  for  the  Sanitary  District.  The  city  was  represented 
by  Aldermen  Snow,  Sitts,  Foreman  and  Zimmer. 

President  McCormick's  proposition  contemplates  the  erection 
by  the  Sanitary  District  of  all  distributing  lines,  poles,  arc 
lamps  and  other  necessary  equipment  for  supplying  a  total  not 
exceeding  10,000  street  lamps.  This  equipment  would  be  paid 
for  by  the  issuance  of  bonds,  on  which  the  city  is  to  bear  the 
interest,  repaying  the  Sanitary  District  the  principal  at  a  date 
yet  to  be  settled  upon.  The  cost  of  transforming  the  present 
direct-current  circuits  into  alternating-current  circuits  would  be 
defrayed  in  the  same  manner.  The  proposed  cost  of  energy 
for  the  arc  circuits  is  to  be  $15  per  year  for  each  horse-power 
of  connected  lamp  load.  The  Sanitary  District  would  also  take 
over  and  operate  all  1200-volt  transmission  lines  and  substa¬ 
tions  owned  by  the  city,  for  which  it  asks  a  compensation  at  the 
rate  of  $i  per  year  for  each  arc  lamp  served.  The  city,  how¬ 
ever,  will  maintain  and  operate  the  arc  circuits. 

.•\t  this  time  the  city  of  Chicago  is  lighted  by  12,200  arc 
lamps,  and  with  the  addition  of  the  10,000  proposed  by  the 
Sanitary  District  the  total  number  of  lamps  will  approach  the 
27,000  figured  by  Mr.  William  Carroll,  city  electrician,  as  the 
number  required  to  give  Chicago  adequate  lighting  service. 

With  the  Sanitary  District  and  the  city  of  Chicago  (both  pub¬ 
lic  institutions  supported  by  the  same  body  of  taxpayers)  operat¬ 
ing  parallel  transmission  circuits  through  the  same  streets,  the 
drainage  board  trustees  feel  that  much  unnecessary  duplica¬ 
tion  of  wire  plant  exists.  •  This  would  be  avoided,  they  be¬ 
lieve,  if  one  set  of  lines  could  be  used  for  both  purposes. 

By  the  proposition  as  made,  the  Sanitary  District  also  ex¬ 
pects  to  be  the  gainer  in  obtaining  the  use  of  the  city  trans¬ 
mission  circuits  to  further  its  lighting  business  among  indi¬ 
vidual  consumers.  At  the  present  time  many  of ^  its  lines  are 
unnecessarily  long  and  circuitous  to  reach  certain  sections 
where  city  circuits  are  already  installed,  and  by  getting  the  use 
of  the  latter  the  Sanitary  District  would  gain  valuable  additions 
to  its  existing  transmission  plant. 

Baltimore  Central-Station  Fight. 

An  active  campaign  is  now  in  course  in  Baltimore  between 
the  Consolidated  Gas,  Electric  Light  &  Power  Company  and  an 
element  which  is  endeavoring  to  secure  the  passage  of  a  law 
that  will  increase  the  power  of  control  of  the  corporations  by 
the  municipality.  Petitions  are  being  circulated  for  signatures 
in  opposition  to  and  in  favor  of  the  company,  and  the  latter  is 
presenting  its  case  extensively  through  newspaper  advertise¬ 
ments. 

The  Legislature  is  to  be  asked  to  repeal  those  sections  of  the 
law  restricting  the  formation  or  operation  of  electric  companies 
in  Baltimore  city  and  county.  Should  this  be  done,  then  by  the 
general  corporation  law  any  three  persons  may  form  an  elec¬ 
tric  light  ajid  power  company.  The  only  restriction  as  to  the 
character  or  responsibility  of  these  three  persons  is  that  one 
of  them  must  be  a  resident  of  Baltimore  city.  The  city  would 
have  the  power  of  regulating  their  work  in  the  city  streets, 
but  would  have  no  power  to  stop  it.  The  Consolidated  com¬ 
pany  points  out  that  at  one  time  there  were  three  companies 
operating  in  the  city  of  Baltimore,  which  meant  that  there  were 
three  lines  of  poles  on  the  sidewalk  and  three  systems  of 
wires  overhead.  This  caused  additional  fires  and  lessened  the 
facilities  of  fighting  them.  While  this  would  not  be  repeated 
now  because  of  the  conduit  system  of  the  city,  this  system  is 


not  as  yet  complete  and  the  new  companies  would  necessarily 
be  given  permission  to  erect  poles  in  the  vicinity  where  it  was 
necessary  to  place  them.  It  is  mentioned  that  some  of  the 
former  companies  never  paid  their  debts,  and  one  never  paid 
for  its  building  and  plant,  being  formed  only  for  the  purpose 
of  selling  out  to  one  of  the  larger  companies. 

The  Baltimore  Refrigerating  &•  Heating  Company  is  now 
applying  to  the  Legislature  for  an  electrical  franchise.  The 
Consolidated  company  charges  that  the  Patapsco  Electric  Com¬ 
pany,  another  company  that  is  mentioned,  has  offered  its  prop¬ 
erty  for  sale,  and  as  no  sale  was  possible  it  is  claimed  that  the 
Patapsco  immediately  proceeded  to  introduce  into  the  City 
Council  an  ordinance  to  secure  an  individual  franchise. 

Mr.  Victor  G.  Bloede,  of  the  Patapsco  Electric  Company, 
has  in  turn  issued  a  statement  charging  that  the  Consolidated 
company  has  taken  advantage  of  the  monopoly  it  has  enjoyed. 
He  explained  how  it  had  successfully  fought  his  company  and 
kept  it  from  entering  the  field,  and  added:  “While  I  have 
always  disclaimed  all  responsibility  for  the  reported  negotia¬ 
tions  to  sell  to  the  Consolidated  Electric  Light  &  Power  Com¬ 
pany,  I  have  this  to  ask  the  public:  If  you  were  producing  a 
commodity  in  demand  by  the  public,  and  which  you  were  able 
and  willing  to  sell  at  a  lower  figure  thaq  your  competitor,  but 
this  competitor  for  years  and  despite  the  greatest  effort  on  your 
part,  kept  you  by  unfair  and  unjust  means  out  of  the  only 
market  available,  and  because  you  can  sell  cheaper ;  and  sup¬ 
pose  you  have  a  large  capital  invested  and  you  see  going  over 
your  dam  to  waste  power  that  at  i  cent  per  kw-hour  would 
bring  you  in  $300  or  $400  a  day,  and  your  competitor  can  use 
every  watt  of  it  at,  say,  5  cents  per  kw-hour,  or  five  times  the 
price  that  you  would  sell  for,  and  kept  both  you  and  the  pub¬ 
lic  out  because  he  had  a  ‘natural  monppoly’  on  the  people  of  the 
city  of  Baltimore,  what  would  you  do  under  these  circum¬ 
stances?  Might  it  not  possibly  occur  to  you  that,  failing  in 
your  efforts  to  reach  the  people  direct,  you  might  try  to  sell 
your  surplus  power  to  the  only  party  who  rightly  or  wrongly 
had  secured  this  ‘natural  monopoly’  of  the  people?” 

Proposed  Merger  of  Michigan  Hydroelectric  Companies. 

The  Commonwealth  Power  Company,  of  Jackson,  Mich.,  has 
filed  with  the  Michigan  State  Railroad  Commission  an  applica¬ 
tion  for  increase  of  stock  from  $7,500,000  to  $12,000,000  and  the 
issue  of  $35,000,000  in  bonds  with  which  to  effect  a  merger  of 
nine  Michigan  hydroelectric  companies.  The  new  corporation 
is  to  be  known  as  the  Consumer  Power  Company,  and  will 
embrace  the  Grand  Rapids-Muskegon  Power  Company,  Grand 
Rapids ;  the  Grand  Rapids  Edison  Company,  Grand  Rapids ; 
the  Commonwealth  Power  Company,  Jackson ;  the  Pontiac 
Light  Company,  Pontiac;  the  Flint  Electric  Company,  Flint; 
the  Bay  City  Traction  &  Electric  Company,  Bay  City;  the 
Bartlett  Illuminating  Company,  Saginaw,  and  the  .\usable 
electric  light  plant.  The  hearing  of  the  application  will  come 
before  the  commission  early  in  March. 

New  Operating  Organization  of  Chicago  Railways 
Company. 

The  growth  of  the  lines  and  service  of  the  Chicago  Railways 
Company,  which  operates  the  street-railway  lines  on  the  North 
and  West  Sides  of  the  city  of  Chicago,  has  advanced  to  such 
a  point  that  it  is  now  found  necessary  to  divide  the  operation 
of  the  system  into  three  separate  departments,  classified  geo¬ 
graphically  by  the  territory  in  which  each  division  runs  its  cars. 
Superintendents  have  been  appointed  to  each  division,  and  these 
men  will  be  held  responsible  for  the  operation  of  all  cars, 
maintenance  of  equipment,  etc.  Under  Mr.  R.  R.  Herzog,  as 
general  superintendent,  the  division  superintendents  to  have 
charge  of  the  three  departments  according  to  the  new  operat¬ 
ing  arrangement  (which  became  effective  March  i)  are  as  fol¬ 
lows  :  Mr.  Henry  L.  Beach,  superintendent  of  the  North  Di¬ 
vision,  including  all  lines  and  barns  north  and  east  of  the  North 
Branch  of  the  Chicago  River;  Mr.  Benjamin  Phillips,  superin- 
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tendent  of  West  Division,  south  of  Lake  Street  and  west  of  the 
Chicago  River,  and  Mr.  L  L  Crawford,  superintendent  of 
Northwest  Division,  including  all  north  of  Madison  Street  and 
west  of  the  Chicago  River.  All  three  of  the  new  superinten¬ 
dents  are  experienced  men  who  have  been  in  the  employment  of 
the  company  for  a  number  of  years,  the  first  two  named  having 
previously  held  the  title  of  superintendent  under  the  older 
operating  organizations,  while  Mr.  Crawford  has  been  advanced 
from  his  former  position  as  foreman  of  the  Larrabee  Street 
car  barn.  The  Chicago  Railways  Company  is  now  operating  46 
different  lines,  totaling  316  miles  of  track.  It  has  14  car  barns 
and  carries  a  daily  average  of  1,200,000  passengers. 

Governor  Deneen  on  the  Illinois  Water-Power  Project. 

In  an  address  before  the  Farmers’  State  Institute  at  Edwards- 
ville.  Ill.,  Feb.  23,  Governor  Chas.  A.  Deneen  warmly  denied  the 
charge  that  the  matter  of  water  power  was  not  considered  in 
the  recent  vote  on  the  original  deep  waterway  proposition.  The 
Governor  also  seemed  disposed  to  feel  that  an  effort  is  being 
made  to  limit  the  powers  of  the  Illinois  commission  to  con¬ 
ferring,  merely,  with  the  Federal  commission,  and  in  the  course 
of  his  talk,  explained  that  all  the  arguments  brought  against  the 
forwarding  by  the  State  of  the  water-power  and  waterway  pro¬ 
ject,  had  as  their  ends  the  delay  of  the  undertaking.  In  his 
address  the  Governor  also  went  exhaustively  into  the  cases  of 
the  Economy  Light  &  Power  Company  and  the  Marseilles  Com¬ 
pany,  discussing  the  court  opinions  which  have  been  rendered 
bearing  on  these  water-power  situations. 

“Should  these  contentions  be  decided  adversely  to  the  State 
in  the  United  States  Supreme  Court,’’  he  said,  “the  State 
would  be  compelled  to  pay  for  this  vast  amount  of  water 
power  in  condemnation  suits,  unless  it  condemns  this  property 
before  the  additional  volume  of  water  is  withdrawn  from 
Lake  Michigan  and  turned  into  the  channel.  This  would  present 
a  strange  situation,  in  which  the  taxpayers  of  Chicago  would  pay 
for  the  creation  of  water  power  which  the  taxpayers  of  the 
State  at  large  would  be  compelled  subsequently  to  repurchase 
from  a  private  corporation,  which  would  acquire  it  without 
cost. 

“At  the  Marseilles  plant  the  situation  is  this:  Years  ago  the 
general  assembly  of  Illinois  granted  a  franchise  to  a  private 
corporation  to  construct  a  dam  and  develop  water  power  at 
Marseilles.  When  the  Federal  Government  made  its  survey 
of  1902  the  plan  proposed  by  the  Board  of  Army  Engineers 
contemplated  the  construction  of  a  canal  around  the  Marseilles 
dam  over  practically  the  same  route  as  that  proposed  by  the 
State  plan.  This  canal  would  be  three  miles  long,  300  ft.  wide 
and  14  ft.  deep. 

“Should  the  State  be  prevented  by  the  decision  of  the  Federal 
court  from  diverting  the  350,000  cu.  ft.  per  minute  of  water 
furnished  by  the  Sanitary  District  canal  from  the  channel  at 
the  Marseilles  dam,  it  could  still  divert  the  490,000  cu.  ft.  addi¬ 
tional  volume  of  water  per  minute  which  is  yet  to  be  with¬ 
drawn  from  Lake  Michigan  for  transmission  though  the  canal 
and  the  Lockport-to-Utica  waterway. 

“At  this  point  also,  should  the  court  uphold  the  claims  which 
will  be  made  by  the  Marseilles  Company,  delay  by ’the  general 
assembly  will  result  in  compelling  the  people  of  Chicago  to 
create  water  power  at  vast  expense  which  must  be  subsequently 
repurchased  by  the  taxpayers  of  the  State.  Every  considera¬ 
tion  of  caution  and  business  prudence  urges  that  the  State  act 
promptly  in  conserving  its  rights.” 

Proposed  Maryland  Public-Utilities  Bill. 

The  Maryland  public-utilities  bill  now  before  the  Legislature 
of  that  State  is  meeting  with  considerable  opposition,  but 
some  sort  of  a  utilities  bill  will  probably  be  passed,  as  both  par¬ 
ties  have  pledged  themselves  to  support  such  a  measure.  Mr. 
Gorman,  president  of  the  Senate,  expressed  himself  in  favor  of 
the  very  best  public-utilities  bill  that  can  be  drawn.  “I  cannot 
say,  however,  that  I  am  in  favor  of  Attorney-General  Straus’ 
•bill  as  it  is  now.  There  are  still  a  few  amendments  that  I 


should  like  to  sec  inserted  in  the  measure.  But  I  am  in  favor 
of  passing  a  law  controlling  public  utilities  because  such  a 
measure  was  promised  in  the  Democratic  platform.  I  consider 
myself  bound  to  that  promise.” 

The  Republicans  are  preparing  a  utilities  bill  of  their  own  in 
which  they  demand  the  election  of  the  commissioners  in  case 
minority  representation  is  denied  them.  Mr.  W.  Harry  Pairo, 
who  is  one  of  the  drafters  of  the  measure,  said  that  the  laws 
of  other  States  have  been  carefully  studied  with  a  view  of  in¬ 
corporating  into  the  proposed  law  whatever  was  best  in  them 
and  leaving  out  whatever  had  proved  useless.  The  measure  is 
expected  to  have  the  united  support  of  the  Republicans  in  the 
Legislature.  So  far  Mr.  Straus’  bill  is  the  only  utilities  meas¬ 
ure  that  is  being  considered.  Mr.  Straus  has  made  several 
trips  to  Annapolis  to  explain  the  provisions  of  the  bill  to  the 
judiciary  committee  of  the  House,  which  is  considering  it. 
Corporations  have  complained  that  it  is  entirely  too  drastic,  and 
legislators  have  expressed  fear  that  some  of  its  provisions 
will  not  stand  the  tests  of  the  courts. 

Representatives  of  interests  opposed  to  the  present  bill  ap¬ 
peared  before  the  House  judiciary  committee  last  week  and 
were  ready  to  present  their  arguments  against  the  proposition. 
Only  four  members  of  the  committee  were  present,  and  it  was, 
therefore,  decided  to  postpone  the  hearing.  The  several  gentle¬ 
men  who  were  to  argue  against  the  bill  were:  Mr.  W.  S. 
Bryan,  representing  the  Pullman  Car  Company;  Mr.  Vernon 
Cook,  representing  the  Consolidated  Gas,  Electric  Light  & 
Power  Company;  Mr.  George  R.  Gaither,  representing  the 
Western  Maryland  Railroad  Company;  Mr.  Charles  H.  Carter, 
representing  the  Pennsylvania  Railroad  Company,  and  Captain 
Eliason,  of  the  Tolchester  Steamboat  Company.  Former  Attor¬ 
ney-general  William  S.  Bryan,  representing  the  Pullman  Car 
Company,  was  ready  to  suggest  an  amendment  exempting 
sleeping-car  companies  from  the  provisions  of  the  bill.  Mr. 
Bryan  made  the  argument  that  sleeping-car  companies  are  en¬ 
gaged  almost  exclusively  in  interstate  commerce,  and  hence  are 
practically  exempt  from  the  provisions  of  the  bill.  Another 
hearing  has  been  appointed  for  the  latter  part  of  this  week. 


Ohio  Telephone  Legislation. 

Telephone  and  electric  light  men  have  for  the  past  week  or 
two  been  engaged  at  Columbus,  Ohio,  in  a  hard  fight  against 
the  enactment  of  the  Woods  public-utility  bill  into  a  law. 
Representatives  of  the  telephone  companies  stated  that  the  en¬ 
forcement  of  a  law  of  that  kind  would  result  in  the  bank-* 
ruptcy  of  many  of  the  weaker  companies  in  the  State.  Mr. 
H.  P.  Folsom,  of  Circleville;  Mr.  J.  E.  Todd,  of  Columbus; 
Mr.  G.  R.  Johnson,  of  Columbus,  and  Mr.  D.  J.  Cable,  of 
Lima,  were  the  principal  speakers  before  the  committee. 

The  Billingslea  measure,  which  will  compel  competing  tele¬ 
phone  companies  to  connect  their  lines  in  order  to  afford  through 
service  without  actually  merging  the  business,  was  also  op¬ 
posed  by  representatives  of  the  independent  interests.  They 
claim  that  this  would  kill  the  independent  business  entirely,  as 
there  would  be  nothing  to  gain  in  building  and  extending  the 
systems  if  they  could  all  be  united  into  one  system  at  the  will 
of  a  customer.  It  would  destroy  competition.  For  a  time  it 
seemed  that  the  independents  favored  the  Elson  bill,  which 
gives  competing  companies  the  right  to  merge  and  suspends  the 
fl^alentine  anti-trust  law  so  far  as  they  are  concerned.  Later 
in  the  week,  however,  a  large  delegation  of  independents  ap¬ 
peared  before  the  committee  and  asked  that  no  legislation  of 
any  kind  be  enacted  at  this  session  that  will  affect  telephone 
interests.  This  delegation  was  headed  by  Mr.  Frank  L  Beam, 
president  of  the  Ohio  Independent  Telephone  Association,  and 
included  some  of  the  most  prominent  men  in  the  State. 

Members  of  the  committee  are  said  to  be  surprised  at  the 
action  of  the  telephone  men,  as  they  believed  they  would  finally 
approve  the  Elson  bill.  The  explanation  of  this  is  probably  the 
fact  that  they  were  trying  hard  to  make  a  choice  among  a  num¬ 
ber  of  bills,  none  of  which  they  desire  enacted  into  law. 

Since  the  hearing  on  the  independent  matter  in  New  York 
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little  has  been  said  or  done  in  Ohio.  There  is  some  interest 
attached  to  the  next  move  that  will  be  made.  Assertions  have 
been  so  direct  and  open  from  the  Morgan  interests  that  there 
will  be  no  change  in  the  policy  of  the  companies  which  they 
control,  that  opponents  of  the  sale  have  been  rather  disarmed. 
In  the  meantime  the  Morgan  representatives  are  proceeding 
with  their  plans  for  improvements  and  extensions,  just  the 
same  as  would  have  been  done  had  the  properties  remained  in 
the  hands  of  the  original  owners. 


The  Telepost,  in  the  West. 

Two  months  ago  a  Chicago  office  at  261  Lasalle  Street  was 
opened  by  the  Telepost  Company,  which  operates  the  Patrick 
Delany  system  of  rapid  telegraphy  and  employs  an  unusual  flat 
scale  of  standard  charges  regardless  of  the  distance  transmitted. 
Connected  with  this  Chicago  office  there  are  now  being  operated 
stations  at  Springfield,  Ill.;  Indianapolis,  Ind. ;  Terre  Haute, 
Ind. ;  St.  Louis,  Mo.,  and  Sedalia,  Mo.,  and  it  is  stated  that  lines 
will  shortly  be  available  to  Kansas  City,  Mo. ;  Detroit,  Mich., 
and  Toledo  and  Cleveland,  Ohio.  The  same  company  has  10 
offices  at  points  in  the  New  England  States,  although  these  are 
not  as  yet  connected  with  its  stations  in  the  West.  As  is  well 
known,  the  Delany  system  of  rapid  telegraphy  used  by  the 
Telepost  Company  utilizes  a  punched  paper  tape  which  trans¬ 
mits  the  signals  rapidly  over  the  line,  wiping  out  the  slurring 
tendency  on  the  impulses,  due  to  the  line  capacity,  by  following 
each  with  a  reverse  impulse  of  opposite  polarity.  This  system 
is  best  applied  for  transmitting  over  long  and  heavily  loaded 
lines,  and  is  capable  of  sending  1000  words  a  minute.  The  tape 
which  operates  the  sending  apparatus,  is  prepared  on  perforating 
machines  by  girl  operators,  while  the  dot-and-dash  messages, 
printed  on  chemically  prepared  moistened  paper  by  the  receiving 
machines,  are  similarly  transcribed  by  typewriter  operators.  The 
Telepost  Company  offers  to  transmit  a  25-word  message  to  any 
of  its  stations  for  25  cents,  with  a  charge  of  5  cents  for  each 
additional  10  words,  prepaid.  Telcpost  blanks  are  sold  at  the 
standard  price  of  25  cents  each,  or  $21.25  per  hundred,  and  art 
receivable  at  any  office  for  the  prepaid  transmission  of  the  25- 
word  message  written  thereon.  Additional  words  are  paid  for 
by  affixing  special  stamps  to  the  blank.  Postcards  called 
“Telecards”  are  provided  for  prepaid  replies,  and  permit  the 
transmission  of  10  words  for  10  cents.  This  method  of  prepay¬ 
ment  is  designed  to  avoid  bookkeeping  and  charges. 


Connecticut  River  Power  Service  Extending  in 
Massachusetts. 

The  Connecticut  River  Transmission  Company  reports  a 
gratifying  development  of  its  wholesale  66,ooo-volt  power  ser¬ 
vice  in  Massachusetts,  notably  in  Worcester  County,  since  the 
Vernon  plant  was  put  into  commercial  operation  a  few  months 
ago.  A  maximum  of  about  750  kw  is  now  supplied  to  the 
Gardner  Electric  Light  Company,  which  distributes  the  energ>- 
in  ordinary  central-station  applications,  and  which  has  lately 
shut  down  its  generating  plant  in  favor  of  hydroelectric  supply. 
In  Fitchburg  the  transmission  company  is  furnishing  energj' 
to  the  Crocker-Burbank  Company,  which  is  at  present  using 
about  750  hp,  operating  24  hours  per  day  and  six  days  per  week. 
This  installation  is  still  incomplete  and  within  a  short  period 
the  connected  load  of  the  establishment  will  probably  be 
doubled.  Another  Fitchburg  factory  taking  this  energy  is  the 
De  Jonge  Paper  Company,  whose  maximum  load  is  about  1000 
kw.  In  this  installation  a  modern  steam  turbine  plant  has 
been  shut  down  by  the  transmission  service.  The  Parkhill 
Manufacturing  Company,  of  Fitchburg,  has  three  mills  oper¬ 
ating  10  hours  per  day,  producing  ginghams,  etc.,  having  a 
total  of  about  1400  hp  of  motors  connected.  The  Fitchburg 
Gas  &  Electric  Light  Company  is  planning  to  take  about  1500 
kw  within  the  next  60  days. 

At  Clinton,  Mass.,  the  company  supplies  the  well-known 
Ijmcastcr  Mills  with  3000  kw  for  textile  service.  The  com¬ 
pound  condensing  engine  plant  of  this  establishment  has  been 


shut  down,  but  is  held  in  readiness  as  a  steam  auxiliary  in  case 
of  need,  and  can  be  used  to  supply  power  to  the  transmission 
company  in  case  of  adverse  water  conditions  at  Vernon.  From 
the  Clinton  substation  the  transmission  company  supplies  en¬ 
ergy  to  the  Marlboro  Electric  Company,  whose  present  peak 
load  is  750  kw. 

At  Worcester  the  company  supplies  1500  kw  to  the  American 
Steel  &  Wire  Company  for  the  operation  of  an  electric  fur¬ 
nace  for  refining  steel,  the  service  being  in  operation  practically 
24  hours  per  day  and  the  load  practically  constant.  An  addi¬ 
tional  2000  kw  will  be  used  at  this  point  within  the  next  two 
months  through  motor-generator  sets  operating  24  hours  per 
day. 

Sanitary-District  Electrical  Service  for  Joliet 
Penitentiary. 

The  Sanitary  District  of  Chicago  has  been  awarded  the  con¬ 
tract  for  supplying  electrical  energy  •  for  light  and  power  to 
the  Illinois  State  Penitentiary  at  Joliet.  A  flat  rate  of  i  cent 
per  kw-hour  was  offered  by  the  successful  bidder,  the  agree¬ 
ment  to  continue  in  force  for  three  years,  with  the  privilege 
of  renewal  for  an  equal  period.  The  service  supplied  will  take 
the  place  of  that  rendered  by  the  prison  power  plant,  which 
was  burned  early  in  February.  The  plant  destroyed  furnished . 
direct-current  energy  for  lighting  and  power  in  the  prison 
shops  and  property. 

A  total  of  490  hp  in  three-phase  induction  motors  is  now 
planned  to  take  the  place  of  the  former  direct-current  equip¬ 
ment,  which  will  be  disposed  of.  Two  small  steam  power 
plants  will  also  be  supplanted  by  the  new  service.  In  addition 
to  the  motor  load,  lighting  service  approximating  170  kw  is 
planned.  This,  with  the  prison  additions  contemplated,  will 
aggregate  a  connected  load  of  about.  1000  electrical  horse-power, 
which  is  expected  to  utilize  about  50,000  kw-hours  a  month. 
Thirty  arc  lamps  and  3500  incandescent  lamps  will  comprise  the 
lighting  equipment. 

The  prison  is  near  Joliet,  about  2  miles  from  the  Sanitary 
District’s  hydroelectric  generating  station  on  the  Chicago  Drain¬ 
age  Canal  at  Lockport.  A  transmission  line  extended  from  the 
6600-volt,  60-cycle  station  bus  bars  will  be  erected  for  supply¬ 
ing  the  prison  load.  The  low  rate  at  which  this  energy  is  sup¬ 
plied  was  made,  it  is  understood,  as  a  result  of  the  satisfactory 
time  which  the  prison  will  require  energy,  7  :30  a.  m.  to  5  p  m., 
as  well  as  in  recognition  of  the  fact  that  the  Sanitary  District 
and  the  penitentiary  are  both  State  institutions. 


Practice  of  New  York  Companies  in  Requiring  Cash 
Deposits . 

The  New  York  Public  Service  Commission,  Second  District, 
has  issued  a  complete  report  of  its  investigation  of  the  prac¬ 
tice  of  electrical  companies  in  requiring  cash  deposits  from 
consumers.  In  discussing  the  law  which  makes  provision  for 
such  deposits  the  commission  states  that  as  a  matter  of  good 
business  practice,  it  is  undoubtedly  necessary  at  times  for  the 
corporations  to  secure  themselves  against  loss. 

The  requirements  of  a  resolution  passed  by  the  commission 
on  .A.ug.  23,  1909,  asking  fc»r  information  on  the  subject,  were 
substantially  met  by  the  474  plants  engaged  in  supplying  gas  or 
electricity  in  the  district.  An  abstract  of  the  information,  as 
compiled  by  the  commission  from  the  returns,  follows: 

“/.  Extent  of  the  Practice. — One  hundred  and  twenty-nine 
corporations  require  of  certain  classes  of  consumers  deposits  of 
money.  The  aggregate  amount  on  hand  is  approximately  $468,- 
000,  paid  in  by  51,000  consumers.  There  have  been  returned 
deposits  exceeding  $1,000,000  in  amount.  The  practice  is  fol¬ 
lowed  by  all  of  the  larger  corporations  as  well  as  by  a  number 
of  smaller  plants.  The  class  affected  is  chiefly  non-property 
owners,  non-taxpayers,  hotels,  restaurants,  saloons,  transients, 
and  generally  those  who  by  reason  of  large  consumption  or 
financial  irresponsibility  should,  in  the  judgment  of  the  com¬ 
pany,  give  security. 


March  3,  1910. 


•  ELECTRICAL  WORLD. 


509 


“//.  Practice  in  Respect  to  Deposit  Amounts. — The  deposit 
commonly  exacted  from  residential  consumers  of  gas  and  elec¬ 
tricity  and  small  consumers  is  $5.  A  few  returns  show  mini¬ 
mum  amounts  as  low  as  $i  and  maximum  amounts  of  $10. 
From  transient  large  consumers,  such  as  moving-picture  shows, 
and  generally  from  saloons,  restaurants  and  hotels,  much  larger 
deposits  are  required. 

“III.  Practice  in  Respect  to  Interest  Allowance. — The  law  pro¬ 
vides  that  ‘every  such  corporation  shall  allow  and  pay  to  every 
such  depositor  legal  interest  on  the  sum  deposited  for  the  time 
his  deposit  shall  remain  with  the  corporation.'  This  require¬ 
ment  is  not  generally  observed.  Of  the  129  corporations,  9 
state  positive  that  they  do  not  allow  interest,  63  fail  to  mention 
the  subject,  and  not  to  exceed  56  indicate  more  or  less  directly 
that  they  ‘allow  and  pay’  interest  on  the  sums  deposited.  Sev¬ 
eral  of  the  56  corporations  that  recognize  the  interest  obliga¬ 
tion  state  that  interest  is  allowed  but  only  paid  when  demanded. 
Several  others  report  the  payment  of  interest  only  on  time 
deposits.  A  few  reports  mention  the  fact  that  interest  is  not 
allowed  or  paid  when  the  deposit  is  credited  against  unpaid 
bills.  ‘With  one  exception,  payments  of  interest  are  not  made 
until  discontinuance  of  the  service  and  withdrawal  of  the 
security.  One  company  allows  and  pays  interest  on  all  deposits 
yearly.  It  may  be  stated  to  be  the  general  practice  to  cease  the 
allowance  of  interest  upon  termination  of  the  service,  though 
the  security  continues  to  remain  on  deposit. 

“IV.  Practice  in  Respect  to  Allowing  Deposit  Withdrawals. — 
Several  of  the  reports  mention  instances  of  individual  unpaid 
indebtedness  at  the  time  of  discontinuance  of  service  exceeding 
the  amount  of  the  deposit,  and  it  is  not  improbable  that  this 
situation  frequently  arises.  Twenty-nine  corporations  serve 
printed  notice  upon  consumers  that  the  surrender  of  the  deposit 
certificate  is  a  condition  precedent  to  the  return  of  the  deposit. 
In  case  the  certificate  is  lost,  two  corporations  provide  a  release 
in  blank  to  be  subscribed  to  by  the  depositor,  who  binds  him¬ 
self  to  reimburse  the  company  for  any  cost  or  expense  incurred 
on  account  of  the  original  certificate  being  presented  for  pay¬ 
ment.  At  present  deposits  amounting  approximately  to  $11,000 
are  held  paid  in  by  consumers  to  whom  service  is  no  longer 
furnished. 

“V.  Practice  in  Recording  Deposits. — Seventy-four  corpora¬ 
tions  report  that  deposits  received  by  them  are  recorded  by 
appropriate  cash  book  and  ledger  entries.  The  reports  of  the 
remaining  55  corporations  indicate  that  in  many  instances  the 
methods  of  accounting  are,  in  respect  to  this  matter  of  con¬ 
sumers’  deposits,  very  lax. 

“VI.  Practice  in  Respect  to  Rules  and  Regulations. — Few  of 
the  corporations  have  printed  rules  and  regulations  for  patrons. 
And  in  the  printed  rules  filed,  15  in  number,  reference  is  not 
made  to  deposits  except,  if  at  all,  in  respect  to  the  fact  that 
they  are  required.  Fifty-three  corporations,  however,  issue 
printed  certificates  of  deposit,  on  the  face  of  which  appear  the 
terms  and  conditions  upon  which  the  return  of  the  moneys  may 
be  secured.  The  remainder  issue  ordinary  receipts  only  with¬ 
out  accompanying  information  except  such  as  may  be  given 
verbally.” 

The  report  says  that  this  subject  will  receive  the  further 
attention  of  the  commission,  but  that  the  investigation  has  not 
yet  reached  the  point  which  makes  it  possible  to  indicate  what 
final  action  will  be  taken. 


Production  Engineering. 

At  the  recent  Boston  meeting  of  the  American  Association 
for  the  Advancement  of  Science,  Dr.  Arthur  A.  Hammerschlag, 
director  of  the  Carnegie  Technical  Schools,  presented  for  Prof. 
George  H.  Follows  a  paper  describing  a  course  recently  intro¬ 
duced  under  the  name  of  ‘^Production  Engineering”  at  the 
Carnegie  Schools.  After  pointing  out  the  desirability  of  such 
a  course  of  instruction,  it  was  stated  that  a  number  of  manu¬ 
facturers  had  been  interested  in  the  matter,  and  one  producing 
'plant  employing  400  men  has  been  placed  at  the  disposal  of  the 
school  faculty  and  is  now  being  used  systematically.  This  does 


not  mean  that  the  student  is  apprenticed  to  the  concern  or  takes 
any  part  in  the  shop  work  or  the  operating  of  the  plant,  but 
that  he  reports  there  at  regularly  scheduled  hours,  attended  by 
his  instructor,  to  engage  in  investigation  work  under  system¬ 
atic  supervision.  Problems  bearing  upon  the  investigations  are 
solved  later  at  the  schools. 

Students  who  choose  this  branch  of  engineering  devote  their 
last  two  school  years  to  a  course  which  aims  to  give  thorough 
training  in  the  principles  governing  the  designing,  manufactur¬ 
ing  and  operating  of  all  machines  that  are  employed  in  the 
handling,  the  forming  or  the  cutting  of  materials  used  in  pro¬ 
ducing  plants.  A  feature  of  the  training  is  the  designing  of 
machines  with  special  relation  to  their  economic  manufacture 
and  convenient  use,  the  student  being  led  to  discover,  through 
his  investigations  in  producing  plants,  those  designs  or  arrange¬ 
ments  that  reduce  the  cost  of  manufacture,  facilitate  operation 
or  increase  producing  capacity. 

The  producing  plant  is  used  by  the  students  as  though  it 
were  a  school  laboratory ;  it  is  examined  first  with  regard  to 
its  equipment,  from  the  power  house  to  the  shipping  depart¬ 
ment,  every  student  making  a  complete  inventory  and  scale 
drawings  of  the  several  departments  and  their  principal  con¬ 
tents.  This  work  includes  an  examination  of  the  heating  and 
ventilating  systems,  water  supply  and  lavatory  conveniences. 
Then  the  performance  of  the  several  types  of  machine  tools  is 
accurately  measured,  brief  preliminary  attention  being  given  to 
the  handling  of  materials;  time  and  costs  records  are  made, 
and  the  w'hole  systems  of  works-management  and  wage-pay¬ 
ment  investigated.  Finally,  problems  are  given  in  connection 
with  the  interdepartment  handling  of  materials  and  part-fin¬ 
ished  product,  which  is  generally  conceded  to  be  the  important 
problem  to-day  in  economic  production.  This  work  includes 
the  designing  of  jigs  and  labor-saving  appliances. 

A  course  of  lectures  on  works-management  forms  an  accom¬ 
paniment  to  the  work  that  the  students  do  in  the  producing 
plant.  These  lectures  are  intended  to  broaden  the  student’s 
outlook  as  an  engineer  and  to  fit  him  for  filling  positions  con¬ 
nected  with  executive  work  in  producing  plants,  as  the  laying 
out  of  shops,  the  introducing  of  system,  the  handling  of  men 
and  the  management  of  the  w’orkshop  as  an  economic  unit. 


Telephone  Service  of  the  Commonwealth  Edison 
Company. 

Between  11,000  and  12,000  telephone  messages  are  handled 
daily  through  the  private  branch  exchanges  of  the  Common¬ 
wealth  Edison  Company.  To  care  for  this  amount  of  tele¬ 
phone  traffic,  a  total  of  17  operators,  including  relief  and  night 
operators,  is  necessary  for  the  several  switchboards.  The 
principal  private  exchange  of  the  company  is  located  on  the 
fourth  floor  of  the  headquarters  building  at  139  Adams  street, 
and  is  arranged  for  eight  operators’  positions.  About  400  ter¬ 
minals  are  connected  to  this  board,  which  is  also  equipped  with 
46  trunk  lines,  as  well  as  lines  to  other  private  exchanges. 
The  total  mileage  of  connecting  trunks  and  terminals  is  291 
miles.  Other  private  branch  exchanges  are  used  at  the  old 
Northern  District  and  Southern  District  offices,  as  well  as  at 
the  Fisk  Street  generating  station,  the  board  at  the  last- 
mentioned  place  being  equipped  with  five  trunks  and  45  ter¬ 
minals. 

very  important  feature  of  the  company’s  telephone  serv¬ 
ice  is  the  load  dispatcher's  board,  placed  in  the  quarters  of  the 
chief  operating  engineer  on  the  sixth  floor  in  the  Adams  Street 
building.  This  board  has  three  trunks,  30  terminals  and  27  ex¬ 
tensions,  w'hich  enable  the  load  dispatcher  and  his  assistants  to 
keep  in  constant  touch  with  the  39  stations  and  substations 
operated  by  the  Commonwealth  Edison  Company.  It  is 
planned  to  establish  an  emergency  telephone  service  to  be  used 
only  after  regular  office  hours  in  cases  of  serious  trouble,  by 
which  the  executive  officers  of  the  company  can  get  into  imme¬ 
diate  communication  with  the  load  dispatcher  from  their  own 
home  telephones.  This  emergency  service  will  be  connected 
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in  such  a  manner  that  officers  of  the  company  at  their  own 
homes  may  listen  in  on  the  lines  running  from  the  load  dis¬ 
patcher’s  board  to  the  stations  or  substations  immediately  in¬ 
volved  in  the  trouble.  Uninterrupted  telephone  service  is  of 
great  importance  to  the  central-station  company,  and  the  Chi¬ 
cago  Telephone  Company  has  co-operated  with  the  Common¬ 
wealth  Company  to  work  out  the  rather  unusual  problems  in¬ 
volved  in  the  latter’s  telephone  requirements. 


Underground  Conduit  Construction. 

At  a  joint  meeting  of  the  Electrical  Section  of  the  Western 
Society  of  Engineers  and  the  Chicago  Section,  American  Insti¬ 
tute  of  Electrical  Engineers,  held  in  the  former  society’s  rooms 
in  the  Monadnock  Block,  Chicago,  Wednesday  evening,  Feb.  23, 
Mr.  Edw.  N.  Lake,  division  engineer,  in  charge  of  electrical 
transmission  and  distribution  for  the  Board  of  Supervising 
Engineers,  Chicago  Traction,  presented  a  paper  on  the  subject 
of  “Some  Suggested  Improvements  in  Underground  Conduit 
Construction  for  Large  Transmission  Systems.’’  A  large  and 
specially  appreciative  audience  was  present,  and  as  the  speaker 
took  the  floor  he  remarked  that  he  saw  in  the  room  the  faces 
of  those  who  had  been  in  charge  of  laying  at  least  90  per  cent 
of  the  conduit  construction  installed  in  the  Chicago  district. 

The  function  of  conduit  construction,  said  Mr.  Lake,  is  the 
isolation  and  protection  of  the  cables  which  it  encloses.  Vitri¬ 
fied  clay  has  been  found  especially  useful  for  this  purpose  on 
account  of  its  heat  and  arc  resisting  qualities.  Such  material 
is  best  when  thoroughly  vitrified  so  that  it  is  freest  from  moist¬ 
ure,  which  may  develop  surprising  explosive  effects  when  small 
quantities  are  imprisoned  within  the  wall  structure.  The  ab¬ 
sorption  of  moisture  by  conduit  depends  on  the  quality  of  both 
its  glaze  and  its  vitrification.  Specifications  usually  call  for 
material  which  will  absorb  not  more  than  2  to  5  per  cent  of  its 
weight  of  water  through  broken  sections  immersed  for  24 
hours.  Mr.  Lake  also  described  an  ink  test  of  vitrified  clay 
slivers  for  determining  the  quality  of  glaze  and  vitrification. 
These  remarks  were  accompanied  by  a  number  of  lantern  slides 
which  showed  the  progress  add  art  of  conduit  construction 
from  the  pump  log  to  the  modern  vitrified  clay  duct  con¬ 
structions  in  use  in  large  transmission  systems.  Single-duct 
conduit  has  certain  advantages  for  such  use,  on  account  of  the 
double  separate  walls  it  provides  betw'een  cables,  as  well  as  its 
greater  flexibility  in  avoiding  obstructions  around  and  under 
which  the  conduit  must  be  laid.  Such  obstructions,  water  mains, 
gas  pipes,  manholes  and  subways,  said  Mr.  Lake,  are  at  once  the 
grief  and  the  joy  of  the  conduit  constructor,  who  finds  a  quality 
of  satisfaction  in  overcoming  the  difficulties  which  he  fre¬ 
quently  encounters  in  getting  through  closely  occupied  streets. 

An  important  requirement  in  conduit  construction  ‘  is  the 
proper  “breaking”  or  staggering  of  the  joints  between  the  ducts. 
From  the  evidence  afforded  by  certain  severe  burn  outs  it  has 
been  thought  advisable  also  to  modify  the  design  of  the  stand¬ 
ard  conduit  in  order  that  the  voids  at  the  rounded  corner  in¬ 
tersections  may  be  reduced.  This  might  be  accomplished  by 
diminishing  the  radius  of  the  corner  circle,  making  the  conduit 
almost  sharp-pointed  and  square  in  its  outside  wall  section,  but 
there  are  manufacturing  objections  to  the  scheme,  since  it  in¬ 
volves  the  making  of  new  dies,  unequal  thickness  of  the  conduit 
shell,  retarding  drying,  roughened  corners,  and  a  large  percen¬ 
tage  of  loss  which  is  reflected  in  the  increased  cost  of  the  con¬ 
duit.  The  speaker  advised  that  a  definite  plan  be  followed  in 
the  staggering  of  joints,  and  suggested  several  arrangements  by 
which  a  minimum  break  of  4.5  in.,  or  one-quarter  of  the  stand¬ 
ard  length,  can  be  obtained,  although  this  distance  and  spacing 
are  difficult  to  maintain  in  practical  construction  work. 

Mr.  Lake  exhibited  slides  of  several  methods  of  improved 
construction,  two  of  which  he  defined  as  the  single-duct-in¬ 
multiple  system  and  the  single-duct-in-tier  system,  respectively. 
The  first  mentioned  involves  the  laying  of  groups  of  four  or 
more,  separated  from  other  groups  by  several  inches  of  con¬ 
crete,  and  thus  results  in  only  single  voids  between  the  various 
conduits.  Difficulty  in  one  group  is  also  unlikely  to  be  communi¬ 


cated  to  adjacent  groups.  The  single-duct-in-tiers  method 
largely  eliminates  the  voids  since  the  single-duct  conduits  are  in¬ 
stalled  in  layers,  each  tier  being  separated  by  i  in.  of  concrete. 
The  average  cost  of  a  duct  foot  of  standard  construction  was 
shown  to  be  17.6  cents,  while  that  of  the  single-duct-in-multiple 
was  18.96  cents  per  duct-foot,  and  of  the  single-duct-in-tiers, 
18.68  cents  per  duct-foot.  Taking  the  value  of  cable  and  con¬ 
nected  apparatus  at  a  minimum  figure  of*$2  per  duct-foot,  it  is 
thus  apparent  that  the  6  per  cent  increase  in  the  cost  of  the 
improved  over  the  standard  construction  results  in  an  insurance 
rate  for  the  first  year  of  about  50  cents  per  $100  on  the  property 
involved.  With  square-bore  ducts  the  cables  may  be  more  easily 
handled,  laid  and  pulled,  especially  where  two  cables  are  to  be 
laid  per  duct.  On  the  other  hand,  the  round-bore  duct  is  easier 
to  manufacture  and  is  frequently  better  burned  and  of  superior 
quality.  The  speaker  advised  the  use  of  round-bore  type  for 
important  high  and  low-tension  lines. 

The  use  of  a  substantial  concrete  barrier  for  dividing  the 
conduit  groups  into  two  sections  was  also  suggested  as  giving 
superior  isolation  in  all  runs  of  about  16  ducts.  Several  methods 
of  making  lateral  connections  from  underground  trolley  feeders 
to  the  trolley  conductors,  etc.,  were  illustrated  by  lantern  slides, 
and  Mr.  Lake  described  these  laterals  which  may  be  made  up  of 
either  iron  pipe,  tile  duct,  sewer  pipe,  or  of  combination  iron 
and  fiber  construction. 

For  supporting  cables  in  manholes,  Mr.  Lake  proposed  cement 
shelves  made  by  driving  iron  rods  into  the  walls,  over  which  a 
wire  mesh  is  stretched  and  a  mixture  of  concrete  and  plasterer’s 
hair  applied.  For  large  installations,  some  form  of  split  duct 
is  frequently  advisable  for  improved  isolation.  In  closing,  Mr. 
Lake  offered  the  following  10  suggestions  concerning  new  un¬ 
derground  conduit  construction  in  large  distribution  systems, 
which  he  submitted  for  the  consideration  of  the  engineer  in 
charge  of  designs  and  for  the  man  operating  the  cables  after 
they  are  placed  in  service. 

1.  Make  absorption  tests  upon  the  ducts  and  include  an  ab¬ 
sorption  requirement  in  the  duct  specification. 

2.  Use  square-bore  single  duct  for  the  standard  construc¬ 
tion. 

3.  Enforce  a  rigid  adherence  to  a  definite  plan  of  staggering 
the  points. 

4  .  Have  all  voids  between  ducts,  especially  at  corners,  thor¬ 
oughly  filled  with  mortar  and  concrete. 

5.  Order  all  future  duct  with. outside  corners  made  on  not 

greater  than  radius. 

6.  Install  present  form  of  duct  in  longitudinal  tiers  separated 
by  a  substantial  layer  of  concrete  for  important  lines. 

7.  For  extra  important  lines  or  high-tension  lines,  install 
round-bore  duct  with  horizontal  and  vertical  concrete  separa¬ 
tion. 

8.  Construct  all  lines  of  16  ducts  or  more  in  the  duplex 
form. 

9.  For  laterals  use  fiber  protected  with  iron  pipe  on  the 
vertical  run  up  the  pole  and  protected  with  concrete  at  the 
bend  and  on  the  horizontal  run. 

10.  In  manholes  use  reinforced  cement  shelf  barriers  for 
small  groups  of  cables  of  minor  importance.  For  larger  groups 
of  important  cables,  use  the  split  duct  in  addition  to  the  shelves. 

In  the  discussion  which  followed,  Mr.  D.  W.  Roper  of  the 
Commonwealth  Edison  Company  made  the  point  that  between 
concrete  and  tile,  the  former  has  the  better  heat  resistance  and 
also  lower  thermal  conduction.  This  view  he  illustrated  by 
describing  a  burn-out  that  recently  occurred  under  his  observa¬ 
tion.  A  slow  short-circuit  developed  in  a  1,000,000  circ.  mil,  220- 
volt,  paper-insulated  cable  in  the  middle  tier  of  a  nine-duct  out¬ 
let  from  a  manhole.  The  burnout  did  not  open  the  breakers 
until  after  about  30  minutes,  and  when  the  duct  was  finally 
entered,  although  the  conductor  had  been  completely  destroyed, 
the  concrete  was  found  burned  for  only  a  quarter  of  an  inch 
in  thickness.  The  portion  thus  affected  was  rendered  struc¬ 
tureless  and  friable,  but  neither  of  the  cables  in  the  ducts  above 
or  below  the  destroyed  conductor  was  injured  in  the  least.  It 
is  Mr.  Roper’s  opinion  that  had  vitrified  tile  conduct  been  sub- 
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jected  to  such  temperature  it  would  have  been  completely  melted 
as  has  occurred,  he  testified,  in  other  cases.  Mr.  Roper  also 
referred  to  the  difficulty  in  aligning  the  single-duct-in-tier  con¬ 
struction,  the  offsetting  of  the  ducts,  he  said,  frequently  making 
it  extremely  hard  to  draw  in  the  cable.  His  own  experience 
had  also  been  that  large  single  cables  were  more  easily  drawn 
through  square  than  through  round  conduit,  the  lesser  arc  of 
contact  between  cable  and  duct  probably  being  accountable  for 
the  reduced  friction.  Mr.  Roper  mentioned  the  difficulty  which 
the  central  station  company  employing  large  underground  trans¬ 
missions,  has  in  foreseeing  the  direction  in  which  the  develop¬ 
ment  of  new  business  and  the  advent  of  new  customers  is  to 
take  place.  To  illustrate  this,  he  cited  a  case  in  which  the 
Commonwealth  Edison  Company  had  joined  with  another  public 
service  company  in  constructing  a  conduit  line  some  two  miles 
distant  from  any  of  its  own  lines.  At  the  time  the  installation 
was  made  the  lighting  company  reserved  three  ducts  for  its  own 
use,  on  the  mere  probability  that  conduit  in  this  street  might 
sometime  be  useful.  Within  two  years,  however,  it  was  neces¬ 
sary  to  tear  up  the  street  and  install  four  more  ducts  of  conduit 
to  take  care  of  the  business  that  had  developed  in  that  section. 


High-Voltage  Direct-Current  Equipment  for  Wash¬ 
ington,  Baltimore  &  Annapolis  Railway. 

The  Washington,  Baltimore  &  Annapolis  Railway,  which 
previously  employed  single-phase  apparatus  for  operating  its 
cars,  has  substituted  therefor  1200-volt,  direct-current  appa¬ 
ratus,  service  with  the  latter  equipment  having  been  inaugu¬ 
rated  on  Feb.  15. 

The  reason  for  making  the  change  is  stated  to  have  been 
the  lighter  weight  of  equipment  for  the  same  service  with 
direct  current  than  with  single-phase  current.  The  company’s 
6o-ton  cars,  equipped  for  operation  on  the  single-phase  system, 
could  not  enter  Washington,  because,  owing  to  the  limited 
strength  of  the  yokes  which  support  the  city  tracks,  the  maxi¬ 
mum  weight  of  the  cars  was  restricted  to  40  tons.  As  the 
railway  company  desired  to  run  to  the  heart  of  Washington 
it  was  confronted  there  with  the  problem  of  securing  a  car 
of  this  weight  equipped  with  motors  of  sufficient  size  to  pro¬ 
vide  the  high  speed  and  particularly  high-class  service  re¬ 
quired  by  the  character  of  its  patronage.  A  careful  investiga¬ 
tion  of  the  engineering  features  involved  showed  that  it  was 
impossible  to  meet  these  requirements  with  the  existing  single¬ 
phase  equipment.  The  company  then  made  an  investigation  into 
the  relative  merits  of  the  two  direct-current  systems,  and  found 
that  a  large  saving  in  first  cost  and  operating  expenses  would 
result  from  the  adoption  of  the  1200-volt  system  in  preference 
to  the  600- volt. 

The  change  was  actually  made  without  any  accidents.  .\t 
I  :iS  a.  m.  on  the  morning  of  Feb.  15  the  last  single-phase  car 
was  taken  off,  and  at  5  ;20  a.  m.  the  first  direct-current  car  was 
started.  The  records  made  under  the  new  system  substantiate 
the  expectations  formed  of  it.  During  the  first  day  of  opera¬ 
tion  the  cars  ran  over  *4.500  car-miles  and  not  a  trip  of  the 
regular  schedule  was  lost.  Moreover,  a  saving  of  over  25  per 
cent  in  energy  is  indicated  by  the  watt-hour  meter  records  of 
the  first  few  days.  The  apparatus,  which  included  many  new 
designs,  was  constructed,  delivered  and  installed  in  the  short 
period  of  eight  months. 

For  operation  at  1200  volts,  energy  is  purchased  from  the 
Potomac  Power  Osmpany  and  is  received,  as  formerly,  at  th( 
Bennings  substation,  where  it  is  transmitted  three-phase  to  the 
substations  at  Ardmore,  Naval  Academy  Junction,  Annapolis 
and  Baltimore  at  a  potential  of  33,000  volts  and  a  frequency  of 
25  cycles.  The  transformer  primaries  are  Y-connected  and  the 
neutral  point  is  grounded.  The  transmission  line  is  in  duplicate, 
the  conductors  being  aluminum  wire. 

The  switchboard  equipment  at  the  Bennings  substation  con¬ 
trols  two  transformer  panels  and  two  33,000-volt,  three-phase 
outgoing  lines.  With  the  exception  of  Annapolis,  the  substation 
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equipments  consist  of  duplicate  sets  of  rotary  converters,  each 
set  consisting  of  two  300-kw  machines  operating  in  series  to 
supply  energy  at  a  potential  of  1200  volts.  The  Naval  Academy 
Junction  substation  also  has  a  spare  converter.  There  is  at 
Annapolis  only  one  set  of  converters,  which  supplies  energy  at 
a  potential  of  1200  volts  for  the  operation  of  the  cars  in  that 
city.  The  converters  operate  in  every  way  similarly  to  standard 
6oo-volt  machines,  and  are  started  from  half  voltage  taps  on 
the  transformer  secondaries  in  the  usual  manner. 

The  switchboards  of  the  Ardmore,  Naval  Academy  Junction 
and  Baltimore  substations  have  two  33,000-volt  incoming  line 
panels,  two  33,000-volt  rotary  converter  and  transformer  panels, 
and  two  1200-volt  feeder  panels,  making  it  possible  to  supply 
energy  to  the  three  sections  of  the  trolley  line  from  this  sub¬ 
station.  The  Ardmore  and  Baltimore  substations  have  two 
1200-volt  feeder  panels  each;  the  Annapolis  substation  has 
one  panel  of  each  kind.  In  addition  the  Naval  Academy  Junc¬ 
tion  substation  has  one  33,000-volt  outgoing  panel  for  the  line 
running  to  Annapolis.  The  Naval  Academy  Junction  sub¬ 
station  has  one  6oo-volt  feeder  panel  controlling  the  energy 
for  the  operation  of  the  motors  which  drive  the  repair-shop 
tools.  For  the  protection  of  the  substation  apparatus  33,000- 


Flg.  1 — View  of  Interior  of  Baltimore  Substation,  Showing 
Incoming  Lines  and  High-Tension  Apparatus. 


volt  aluminum  lightning  arresters  are  being  installed  in  the 
substations.  Each  transmission  line  is  protected  by  an  over¬ 
head  ground  wire. 

The  rolling  stock  consists  of  30  passenger  cars  and  three 
service  cars.  Each  passenger  car  is  equipped  with  four  75-hp, 
6oo-volt,  commutating-pole  railway  motors,  and  each  service 
car  with  four  140-hp,  6oo-volt  motors,  also  of  the  commutating- 
pole  type.  The  motors  are  insulated  for  1200  volts  and  are 
joined  permanently  two  in  series  for  1200-volt  operation.  The 
cars  are  equipped  with  automatic-relay  control  and  have  control 
couplers  for  operation  in  trains  if  desired.  A  potential  of  600 
volts  for  controlling  and  lighting  the  cars  is  obtained  by  means 
of  a  dynamotor,  as  on  other  1200-volt  equipments.  This  is 
used  only  on  the  1200-volt  section.  On  the  6oo-volt  section 
the  control  lighting  circuits  are  supplied  directly  on  the  trolley. 


ELECTRICAL  WORLD. 


VoL.  LV,  No.  9. 


The  cars  are  equipped  with  Westinghouse  automatic  air 
brakes  with  graduated  release.  The  air  compressors  are  oper¬ 
ated  by  1200- volt  motors. 

In  the  city  of  Baltimore  the  cars  receive  1200-volt  energy  for 
operation  to  the  point  from  which  they  run  over  the  tracks  of 
and  obtain  6oo-volt  energy  from  the  United  Railways  Company 
to  the  Washington,  Baltimore  &  Annapolis  terminal  station. 

At  Annapolis  the  1200-volt  trolley  extends  through  the  city, 
and  the  cars  receive  energy  from  this  source  for  operation 
within  the  city  limits. 

At  the  Washington  end  of  the  system  the  cars  are  operated 
from  the  1200-volt  system  as  far  as  the  District  Line,  and 
from  there  they  run  over  the  tracks  of  the  Washington  Rail¬ 
way  &  Electric  Company,  using  the  energy  of  this  company. 
These  tracks  are  equipped  with  the  6oo-volt,  double-overhead 
trolley  from  District  Line  to  Fifteenth  and  H  streets,  N.  E., 
and  with  the  6oo-volt  conduit  system  from  there  to  the  Treas¬ 
ury  Building  at  Fifteenth  Street  and  New  York  Avenue,  N.  W. 

It  will  thus  be  seen  that  the  cars  are  required  to  operate  with 
1 200- volt  single  trolley  and  ground  return ;  with  6oo-volt  double- 


Fig.  2 — view  of  Interior  of  Naval  Academy  Substation. 

overhead  trolley  metallic  circuit,  and  on  the  6oo-volt  under¬ 
ground  conduit  system.  The  ground  connection  for  single  trol¬ 
ley  operation  is  obtained  by  means  of  a  circuit  through  the 
negative  trolleys  and  their  holding-down  hooks  in  such  a  man¬ 
ner  that  when  either  negative  trolley  is  raised  for  operation  on 
the  double  overhead  trolley  section  the  ground  circuit  is 
broken.  The  change  from  double-trolley  overhead  to  conduit  is 
made  by  a  double-pole,  double-throw  transfer  switch,  which 
may  be  operated  either  by  compressed  air  controlled  from  the 
motorman’s  cab  or  by  hand. 

The  Cleveland  Construction  Company  was  the  consulting  en¬ 
gineers  on  the  work  and  supervised  the  changes  in  the  trans¬ 
mission  system,  overhead  work  and  changes  in  the  substation 
buildings  required  to  adapt  them  to  the  new  apparatus.  All  of 
the  electrical  apparatus,  both  for  the  original  single-phase  and 
for  the  later  direct-current  equipment,  was  furnished  by  the 
General  Electric  Company,  Sclienectady,  N.  Y. 


Wisconsin  Rate  Commission  News. 

The  Chippewa  Valley  Railway,  Light  &  Power  Company  has 
been  authorized  to  issue  stock  and  bonds  as  follows : 

(i)  First-niotgage,  20-year  gold  bonds  of  the  denomination 
of  $1,000  each,  150  in  all,  bearing  interest  at  the  rate  of  5  per 
cent  per  annum,  said  bonds  to  be  issued  in  accordance  with  the 
terms  of  a  deed  of  trust  made  by  the  Chippewa  Valley  Railway, 
Light  &  Power  Company  to  the  Harris  Trust  &  Savings  Bank 
and  Andrew  Cooke,  of  Chicago,  as  trustees.  (2)  Five  hundred 
shares  of  7  per  cent  cumulative  preferred  stock,  of  the  par 
value  of  $100  each.  (3)  Two  thousand  shares  of  the  common 
stock,  of  the  par  value  of  $100  each. 

The  purposes  for  which  said  stock  and  bonds  are  to  be  issued 


and  sold  are  as  follows:  (i)  To  supply  the  company  with 
funds  to  pay  for  the  construction  of  a  48-ft  reinforced  concrete 
dam  and  power  house  of  8ooo-kw  capacity  across  the  Red 
Cedar  River  at  Cedar  Falls,  which  dam  and  power  house,  in¬ 
cluding  a  hydroelectric  unit  of  2000-kw  capacity,  is  to  be  con¬ 
structed,  under  a  contract  heretofore  made,  for  the  sum  of 
$300,000.  (2)  To  acquire  certain  riparian  rights,  right-of-way 

easements  and  real  estate  in  the  city  of  Eau  Claire,  Wis.,  for 
which  the  company  has  contracted  to  pay  the  sum  of  $47,000. 
(3)  To  pay  for  additions  and  improvements  to  the  property  of 
the  company.  The  bonds  are  to  be  sold  for  cash  and  at  not  less 
than  75  per  cent  of  the  par  value  thereof.  The  stock  is  to  be 
sold  at  par. 

After  hearing  testimony  submitted  by  the  city  of  West  Allis 
in  the  petition  for  a  single  fare  from  Milwaukee,  the  commis¬ 
sion,  after  two  days  of  testimony,  adjourned  the  case  for  an 
indefinite  period  in  order  to  give  the  engineers  of  the  com¬ 
mission  time  to  determine  upon  a  valuation  of  the  West  Allis 
lines  and  to  make  other  observations  which  will  be  included  in 
the  records.  The  case  may  be  resumed  during  the  second  week 
in  March. 

The  Menomonee  &  Marinette  Light  &  Traction  Company  has 
been  given  the  authority  to  issue  $200,000  par  value  of  bonds, 
150  of  the  denomination  of  $1,000  each,  and  100  of  the  denomi¬ 
nation  of  $500  each,  said  bonds  to  bear  date  of  March  i,  1910, 
and  to  mature  March  i,  1925.  They  are  to  bear  interest  at  the 
rate  of  5  per  cent  per  annum.  The  bonds  are  to  be  sold  for 
the  purpose  of  supplying  the  company  with  funds  for  the  com¬ 
pletion  of  its  power  development  and  the  payment  of  its  out¬ 
standing  floating  indebtedness.  They  are  to  be  sold  for  money 
only  and  for  not  less  than  the  par  value  thereof.  Furthermore, 
in  compliance  with  the  stock  and  bond  law,  the  company  must 
file  with  the  commission  a  verified  statement  showing  in  detail 
the  items  to  which  the  entire  proceeds  of  the  sale  of  said  bonds 
have  been  applied,  and  these  statements  are  to  be  filed  within  30 
days  of  the  time  when  the  unreported  amounts  expended  ex¬ 
ceed  the  supi  of  $25,000. 

The  suit  brought  by  the  Kenosha  Electric  Railway  Company, 
attacking  the  constitutionality  of  the  indeterminate  franchise 
law,  was  decided  against  the  company  by  Judge  E.  B.  Belden, 
of  Racine.  The  Kenosha  Gas  &  Electric  Company  gave  up  its 
original  franchise  and  took  an  indeterminate  permit,  thus  shut¬ 
ting  out  the  Kenosha  Electric  Railway  Company,  which,  pend¬ 
ing  proceedings,  was  given  a  contract  with  the  city  of  Kenosha 
for  lighting.  It  was  held  that  the  latter  company  could  not 
come  into  the  field  which  was  already  occupied  by  the  former 
company.  The  Kenosha  Electric  Railway  Company  brought 
suit  attacking  the  constitutionality  of  the  law  on  the  ground 
that  it  gave  both  legislative  and  judicial  powers  to  the  railroad 
•  commission.  It  also  set  up  the  claim  that  the  Kenosha  Common 
Council  had  granted  a  franchise  to  the  plaintiff  company  be¬ 
fore  the  indeterminate  franchise  law  was  passed  and,  therefore, 
the  Kenosha  Gas  &  Electric  Company  was  too  late  to  take  ad¬ 
vantage  of  the  law. 

Judge  Belden  held  that  the  law  in  terms  was  absolute  and  no 
other  franchise  could  be  granted  after  the  Kenosha  Gas  & 
Electric  Company  had  filed  its  consent*  to  give  up  its  franchise 
for  an  indeterminate  permit.  That  the  Council  had  authorized 
another  contract  made  no  difference.  The  case  will  go  to  the 
Supreme  Court.  This  is  the  first  time  that  the  constitutionality 
of  the  indeterminate  franchise  law  has  been  attacked. 


New  York  Legislative  Telephone  and  Telegraph 
Inquiry. 

The  joint  legislative  committee  of  New  York  continued  its 
hearings  last  week  into  the  telephone  business  with  a  view  to 
determining  whether  control  of  these  concerns  should  be  vested 
in  the  Public  Service  Commission.  One  of  the  principal  wit¬ 
nesses  heard  was  Edward  M.  Moister,  assistant  controller  of 
the  American  Telephone  &  Telegraph  Company.  He  fixed 
the  value  of  the  poles  and  wires  belonging  to  the  company  in 
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the  State  of  New  York  at  $4,000,000  and  the  earnings  of  the 
company  in  the  State,  in  the  year  1908,  were  $4,904,650.  The 
company  owns  about  2600  miles  of  poles  and  31,000  miles  of 
wire  in  the  State.  Mr.  Moister  said  that  as  the  books  pf  the 
company  were  kept  in  Boston  he  could  not  furnish  all  of  the 
figures  asked  for.  The  American  company  only  handles  the 
long-distance  business,  the  local  service  being  furnished  by  the 
New  York  Telephone  Company.  He  said  that  in  1908  the  parent 
company  charged  the  local  company  $426,599  expense  for  han¬ 
dling  its  business,  but  denied  that  this  was  done  in  order  that 
the  gross  earnings  might  be  reduced.  He  said  that  the  rates 
charged  for  long-distance  messages  were  regulated  by  the 
distance  of  transmission  and  denied  that  higher  rates  were 
charged  where  the  company  had  a  monopoly  than  were  charged 
for  the  same  distance  where  there  was  opposition. 

Walter  Brown,  auditor  of  the  New  York  Telephone  Com¬ 
pany,  explained  that  under  existing  contracts  the  local  com¬ 
pany  received  23.68  per  cent  of  the  amount  earned  on  long¬ 
distance  business.  He  also  said  that  the  New  York  company 
earned  about  $60  per  year  on  each  telephone  and  paid  the 
American  company  a  royalty  of  about  $2.70  for  the  use  of  the 
instrument.  The  royalty  charge  is  figured  to  be  4^4  per  cent 
on  the  earnings  of  the  instrument.  The  parent  company,  he 
said,  owned  the  entire  capital  stock  of  the  local  company  and 
on  that  stock  received  a  dividend  of  8  per  cent  a  year.  He 
told  the  committee  that  if  it  were  not  for  this  royalty  the  cost 
of  the  service  could  probably  be  lowered. 

At  a  subsequent  hearing  U.  N.  Bethell,  the  newly  elected 
president  of  the  New  York  Telephone  Company,  explained  the 
financial  deals  through  which  his  company  had  acquired  various 
smaller  properties  operating  in  this  territory.  He  said  that 
when  the  Hudson  River  Telephone  Company  was  acquired  it 
was  necessary  to  do  the  buying  secretly  in  order  to  keep  from 
having  to  pay  an  excessive  price.  In  order  to  accomplish  this 
purchase,  his  company  bought  the  Bell  Telephone  Company  of 
Pennsylvania,  taking  the  stock  at  par,  and  exchanged  it  for  the 
stock  of  the  Hudson  company,  giving  three  shares  of  the  Bell 
company  for  two  of  the  Hudson  company.  In  order  to  provide 
funds  to  purchase  the  New  York  &  New  Jersey  Telephone 
Company  his  company  issued  new  stock  to  the  amount  of 
$35,000,000,  which  was  sold  to  the  shareholders  at  140  and  with 
the  proceeds  paid  the  New  York  &  New  Jersey  stockholders 
$142  per  share,  the  $2  being  in  lieu  of  dividend.  At  the  same 
time  a  bond  issue  of  $25,000,000  was  made.  The  proceeds  of 
this,  together  with  the  stock  issue,  brought  the  company  $72,- 
000,000  new  capital  and  with  what  was  left  after  the  purchase 
of  the  New  Jersey  company  the  Bell  Telephone  Company  of 
Buffalo  was  bought.  For  this  property  $93.50  per  share  was 
paid. 

At  the  hearing  Feb.  28,  Mr.  Bethell  was  recalled  and  said 
that  the  telephone  company  was  endeavoring  to  arrange  its  toll 
rates  so  as  to  please  the  greatest  number,  but  that  if  the  rate 
between  Manhattan  and  Brooklyn  were  reduced  the  other 
boroughs  would  demand  similar  reductions,  which  the  com¬ 
pany  could  not  afford  to  make. 

The  committee  adjourned  its  hearings  in  New  York  City 
indefinitely. 


New  York  Public  Service  Commission  News. 

The  Public  Service  Commission  of  the  First  District  has 
granted  the  Interborough  Rapid  Transit  Company  a  postpone¬ 
ment  until  March  7  to  put  into  effect  the  order  recently  made 
demanding  an  improvement  of  service  in  the  Subway.  Mr. 
Frank  Hedley,  general  manager  of  the  company,  declared 
\  that  it  would  be  physically  impossible  to  carry  out  the  order 
on  account  of  the  difficulty  attending  the  switching  and  cutting 
down  of  the  trains.  Mr.  E.  G.  Connette,  engineer  of  the  com¬ 
mission,  gave  it  as  his  opinion  that  the  schedule  ordered  was 
entirely  practical  and  the  postponement  was  granted  for  the 
purpose  of  making  tests  in  the  presence  of  the  engineers  of  the 
commission  to  determine  which  position  is  correct.  The  hear¬ 


ing  into  the  condition  of  train  service  on  the  elevated  lines  was 
also  postponed  for  two  weeks  to  make  further  inspections  of 
the  conditions. 

Another  hearing  was  held  last  week  on  the  proposed  reor¬ 
ganization  plan  of  the  Third  Avenue  Railroad  Company,  at 
which  Mr.  Henry  Floy,  the  consulting  engineer  who  estimated 
the  cost  of  reproduction  of  the  property  at  $46,500,000,  was 
closely  questioned  as  to  the  methods  used  in  arriving  at  these 
figures.  The  hearing  was  continued.  In  the  meantime  the  at¬ 
torneys  for  the  reorganization  committee  have  no  hesitation 
in  saying  that  an  effort  will  be  made  to  carry  out  the  plan 
whether  the  commission  gives  its  consent  or  not. 

The  Appellate  Division  of  the  Supreme  Court  has  affirmed 
the  decision  giving  authority  to  the  Public  Service  Commission 
to  change  the  plans  of  the  proposed  Broadway-Lexington  Ave¬ 
nue  subway  route  so  as  to  permit  construction  on  the  double¬ 
decking  plan.  The  commission  estimates  that  this  change  will 
save  at  least  $10,000,000  in  the  cost  of  the  work.  The  main 
saving  will  be  the  result  of  the  ability  to  build  the  entire  struc¬ 
ture  within  the  street  lines  and  thus  avoid  purchasing  expen¬ 
sive  real  estate. 

The  application  of  the  Manhattan  Bridge  Three-Cent  Line 
was  continued  for  a  week  by  the  commission  in  order  that  the 
company  might  submit  its  plans  in  detail  regarding  the  precise 
character  of  the  road  it  intends  to  build. 

The  New  York  Edison  Company  has  made  application  to  the 
Public  Service  Commission  for  permission  to  issue  $5,349,400 
additional  stock.  The  purposes  of  this  issue  and  the  plans  of 
the  company  are  detailed  in  our  financial  columns. 

The  Public  Service  Commission,  Second  District,  has  author¬ 
ized  the  Niagara  Falls  Power  Company  to  execute  and  de¬ 
liver  its  refunding  general  mortgage  to  secure  coupon  and 
registered  gold  bonds  of  this  company  maturing  Jan.  i,  1932, 
and  bearing  interest  at  the  rate  of  6  per  cent  to  the  aggregate 
amount  of  $20,000,000,  and  to  issue  presently  refunding  bonds 
to  the  amount  of  $9,074,000.  The  proceeds  of  the  bonds  sold 
at  this  time  are  to  be  used  as  follows:  $2,998,000  to  refund  10- 
year,  6-per-cent  debentures  due  April  i,  1910;  $3,000,000  series 
A  to  refund  lo-year  debentures  due  Oct.  i,  1911;  $1,980,000 
series  B  to  refund  lo-year,  6-per-cent  debentures  due  Nov.  i, 
1914;  $1,096,000  series  C  lo-year,  6-per-cent  debentures  due 
Nov.  I,  1914;  also  refunding  bonds  to  the  amount  of  $1,021,000 
to  be  used  for  the  acquisition  of  property  and  extension  and 
improvement  of  its  plant  and  system. 

The  Syracuse  Lighting  Company  has  been  authorized  to 
issue  its  extension  and  improvement  mortgage  6  per  cent,  10- 
year  gold  bonds  to  the  amount  of  $354,000,  the  bonds  in  ques¬ 
tion  to  be  sold  at  not  less  than  95,  and  the  proceeds  to  be  used 
for  construction,  extensions,  improvements  and  betterments  to 
the  plant  The  commission  cuts  out  $1,675  for  an  electric  run¬ 
about  and  motor  cycles  from  the  amount  asked  for  by  the 
company.  The  company  is  also  authorized  to  use  the  balance 
of  the  proceeds  of  $143,000  of  extension  and  improvement 
bonds  authorized  by  the  commission  on  July  12,  1909;  the  sum 
remaining  in  the  applicant’s  debenture  fund  July  i,  1909,  which 
balance  amounts  to  $8,689.51,  is  also  authorized  to  be  used  for 
extensions  and  improvements. 

The  Hoosac  River  Electric  Light  &  Power  Company  has 
applied  for  permission  to  exercise  its  franchises  in  the  village 
of  Schaghticoke,  and  for  permission  to  issue  $15,000  par  value 
of  common  stock.  This  company  is  a  subsidiary  company  of 
the  Schenectady  Power  Company  and  takes  charge  of  the  dis¬ 
tribution  of  such  of  the  Schenectady  Power  Company’s  elec¬ 
trical  energy  as  is  sold  to  municipalities. 

The  commission  has  issued  an  order  requiring  the  Southern 
Dutchess  Gas  &  Electric  Company,  which  operates  at  Mattea- 
wan,  N.  Y.,  to  show  cause  before  the  commission  on  Monday, 
March  7,  at  Albany,  why  an  order  should  not  be  entered  re¬ 
quiring  the  company  to  make  such  improvements  in  its  methods 
of  manufacture  of  gas  and  to  the  plant  and  apparatus  employed 
for  that  purpose,  so  that  the  gas  it  sells  may  conform  with  the 
standards  of  illuminating  power  and  purity  fixed  by  the  com¬ 
mission. 
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The  Rochester  Railway  &  Light  Company  has  been  authorized 
to  issue  $1,271,505  of  first  consolidated  gold  mortgage  bonds 
maturing  July  i,  1954.  The  proceeds  of  the  bonds  are  to  be 
used  for  the  discharge  of  existing  obligations  which  were  in¬ 
curred  for  extensions,  additions  and  betterments  to  the  plant 
of  that  company, 

Massachusetts  Hearing  on  Minimum  Meter  Charge. 

An  important  hearing  was  given  recently  by  the  committee 
on  public  lighting  of  the  Massachusetts  Legislature  upon  the 
bill  prohibiting  gas  and  electric  light  companies  from  making 
minimum  meter  charges.  The  bill  aroused  great  opposition, 
both  from  municipal  and  private  plants.  Mayor  Avery,  of 
Holyoke,  Mass.,  stated  t\iat  last  year  the  municipal  lighting  de¬ 
partment  of  that  city  had  expended  $55,000  on  extensions.  He 
considered  the  minimum  charge  absolutely  necessary  to  pro¬ 
tect  the  department  against  interesti  depreciation  and  the  cost 
of  installation  of  services,  and  urged  that  if  the  citizens  of 
any  community  have  a  grievance  relative  to  rates,  they  should 
go  to  the  Gas  and  Electric  Light  Commission  rather  than  to 
the  Legislature  for  their  settlement.  On  behalf  of  the  Muni¬ 
cipal  Lighting  Association  of  Massachusetts,  Mr.  Avery  de¬ 
clared  that  the  minimum  charge  is  necessary  to  protect  the 
consumer  from  the  cost  of  establishing  service  to  irresponsible 
parties. 

A.  E.  Pillsbury,  Esq.,  for  the  Massachusetts  Gas  Lighting 
Association,  stated  that  the  minimum  charge  is  simply  a  ques¬ 
tion  between  consumers.  The  problem  is  whether  the  dead 
meters  should  pay  for  themselves  or  whether  they  should  be 
carried  by  the  live  meters.  It  costs  something  to  carry  dead 
meters  on  a  system.  Under  the  Massachusetts  law  no  gas 
meter  charge  can  be  made  if  the  consumer  uses  gas  amounting 
to  $7  in  12  consecutive  months. 

Mr.  E.  N.  Wrightington,  vice-president  of  the  Boston  Con¬ 
solidated  Gas  Company,  said  that  the  meter  charge  is  for  ser¬ 
vice  supplied.  A  public-service  corporation  must  serve  every¬ 
one  who  demands  its  commodity.  Before  the  meter  charge 
was  instituted  in  Boston  there  were  21,646  gas  accounts  using 
less  than  $6  worth  of  gas  per  year.  Now  there  are  only  17,613 
such  accounts.  About  4000  dead  meters  have  been  cut  out,  and 
the  company  gets  as  much  income  from  the  17,000  customers 
as  from  the  former  21,000.  Every  month  7500  minimum  charge 
accounts  are  sent  out,  and  very  little  complaint  results. 

President  Bennett,  of  the  Cambridge  Electric  Light  Com¬ 
pany,  stated  that  the  minimum  charge  enabled  his  station  to 
install  breakdown  service  in  a  private  plant  representing  a 
capacity  at  the  power  house  of  500  hp,  and  investment  of  about 
$30,000  at  the  emergency  call  of  the  isolated  plant  owner. 
Without  this  charge  the  burden  of  keeping  such  facilities  avail¬ 
able  would  be  laid  upon  the  rest  of  the  consumers.  Mr. 
Fowler,  of  the  Charlestown  Gas  &  Electric  Company,  also 
urged  the  importance  of  preserving  the  minimum  charge,  and 
Mr.  Arthur  D.  Sias,  of  the  Reading  municipal  plant,  concurred. 

Mr.  Everett  W.  Burdett,  counsel  for  the  Massachusetts  Elec¬ 
tric  Lighting  Association,  emphasized  the  equity  of  the  mini¬ 
mum  charge  as  established  by  the  courts  and  as  discussed  in 
recent  decisions  of  the  Massachusetts  Gas  and  Electric  Light 
Commission.  In  conclusion  he  pointed  out  the  benefits  of  the 
practice  of  the  commission  in  holding  public  hearings  at  the 
place  where  complaints  and  petitions  originate,  in  order  to 
exhaust  local  sentiment  as  fully  as  possible.  There  was  no 
reason  why  a  consumer  should  go  to  the  Legislature  regarding 
matters  falling  within  the  jurisdiction  of  the  board. 

Massachusetts  Legislative  Notes. 

The  committee  on  public  lighting  has  recommended  leave  to 
withdraw  the  bill  authorizing  municipalities  to  establish  electric 
lighting  plants  upon  a  majority  vote  of  the  City  Council.  The 
bill  to  extend  the  time  for  the  removal  of  overhead  wires  in 
the  city  of  Pittsfield  has  been  given  a  first  reading  in  the  House. 
The  committee  on  metropolitan  affairs  gave  a  hearing  on 


Feb.  23  upon  the  various  bills  in  relation  to  the  construction  of 
new  tunnels  and  subways  in  Boston.  In  the  main,  the  recent 
recommendations  of  the  Joint  Commission  were  followed  by 
participants  in  the  hearing.  The  majority  of  the  tunnels  and 
subways  desired  by  petitioners  to  the  Legislature  of  1909  were 
disapproved  by  the  Joint  Board.  The  Boston  Elevated  Railway 
Company  introduced  no  opposition  to  the  passage  of  a  resolve 
authorizing  the  Boston  Transit  Commission  to  make  engineer¬ 
ing  studies  of  a  subway  from  Park  Street  to  the  South  Station, 
in  connection  with  the  completion  of  the  Boston  terminus  of 
the  new  Cambridge  subway.  Corporation  Counsel  Thos.  A. 
Babson,  for  the  city  of  Boston,  urged  that  if  this  tunnel  should 
be  built,  it  would  be  advisable  to  continue  it  a  short  distance 
under  the  South  Station  and  Fort  Point  Channel  to  Dorchester 
Avenue,  so  that  surface  cars  serving  the  southeastern  portion 
of  the  city  might  make  quick  trips  to  Park  Street.  The  com¬ 
mittee  on  railroads  gave  a  hearing  on  the  same  day  upon  the 
bill  which  provides  that  no  certificate  of  public  convenience  and 
necessity  shall  be  issued  by  the  Railroad  Commission  for  any 
railroad  or  railway  until  50  per  cent  of  the  capital  stock  has 
been  subscribed  and  25  per  cent  of  the  estimated  cost  paid  in. 
The  bill  was  opposed  by  the  Boston  &  Eastern  and  the  Boston  & 
Providence  Electric  Railroad  Companies. 


Massachusetts  Commission  News. 

The  Massachusetts  Gas  and  Electric  Light  Commission  re¬ 
cently  gave  a  hearing  upon  the  petition  of  the  Great  Barrington 
Electric  Light  Company  for  approval  of  an  issue  of  $80,000  in 
capital  stock  to  pay  for  a  water-power  privilege  in  Great  Bar¬ 
rington  and  improvements  in  the  company’s  property.  For  the 
company,  Mr.  F.  H.  Wright  stated  that  the  organization  has 
heretofore  leased  the  water  privilege  which  it  wishes  to  acquire 
at  an  expense  of  $50,000.  About  300  hp  are  developed  on  the 
average  at  the  site.  The  rental  of  the  privilege  has  been  $2,500 
per  year.  The  privilege  has  been  somewhat  augmented  in  value 
by  the  extra  storage  resulting  from  the  construction  of  a  large 
dam  by  a  paper  company  farther  up  the  Housatonic  River. 
Part  of  the  company’s  electricity  is  generated  at  the  Monument 
Mills,  upstream,  and  service  is  furnished  to  Egremont  and 
Sheffield.  Pressure  has  been  brought  to  bear  upon  the  com¬ 
pany  from  summer  residents  of  New  Marlboro  who  desire 
lighting  service.  The  company  has  a  relatively  large  motor 
load,  service  being  supplied  to  feed  mills,  grist  mills,  knitting 
and  cider  mills,  and  for  pumping  water  for  the  Great  Barring¬ 
ton  fire  district.  The  company  desires  to  buy  the  water  privi¬ 
lege  in  order  to  avoid  the  rental  and  to  put  the  hydraulic  works 
into  the  most  modern  condition.  The  present  32-cp  street  light¬ 
ing  shunt-box  system  is  to  be  replaced  by  60-cp  tungsten  lamps. 
The  case  was  taken  under  advisement. 

A  petition  has  been  filed  with  the  commission  by  consumers 
of  the  North  Adams  Gas-Light  Company  requesting  the  board 
to  investigate  the  price  and  quality  of  gas  and  electric  service 
in  the  town.  A  hearing  will  be  given.  The  Taunton  Gas  Light 
Company  has  asked  for  the  right  to  issue  new  stock  to  the 
amount  of  $60,000. 

The  Massachusetts  Railroad  Commission  has  been  petitioned 
by  the  Boston,  Lowell  &  Lawrence  Electric  Railroad  Company 
to  reopen  the  matter  of  granting  the  company  a  certificate  of 
public  convenience  and  necessity.  The  board  recently  decided 
by  a  majority  vote  that  the  project  of  a  high-speed  electric  line 
between  the  cities  named  above  does  not  merit  construction. 
Interest  centered  in  the  large  amount  of  engineering  testimony 
brought  forward  by  the  Butler  Ames  group,  who  promoted 
the  enterprise,  and  in  the  retention  of  former  Chairman  James 
F.  Jacobson,  of  the  Railroad  Commission,  as  counsel  for  the 
company.  In  the  decision  against  the  company  the  present 
chairman  of  the  board,  Hon.  Walter  Perley  Hall,  dissented  from 
the  majority.  If  the  board  grants  a  rehearing  some  interesting 
testimony  is  likely  to  develop.  The  commission  has  issued  a 
memorandum  in  the  petition  of  citizens  of  Nahant  and  Lynn 
for  lower  fares  upon  the  Nahant  &  Lynn  Street  Railway.  The 
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board  finds  no  occasion  at  the  present  time  to  recommend  a 
fare  reduction,  but  continues  the  petition  without  prejudice. 

A  number  of  influential  citizens  of  Jamaica  Plain  have  peti¬ 
tioned  the  Railroad  Commission  for  the  establishment  of  an 
elevated  station  at  Washington  and  Green  Streets,  on  the 
Forest  Hills  extension  of  the  Boston  Elevated  Railway  Com¬ 
pany.  The  petition  reopens  the  large  question  of  elevated  rail¬ 
way  and  surface  car  service  in  the  outlying  portion  of  the 
Boston  rapid  transit  system. 

r  The  Sandwich  Man  Up  to  Date. 

• 

A  modernized  version  of  the  usual  “sandwich  man” — one  of 
those  weary  individuals  who  trudge  the  streets  of  the  larger 
cities,  bearing  the  painted  signs  of  their  advertising  patrons — 
has  recently  made  his  appearance  among  Chicago’s  night  crowds, 
creating  something  of  a  mild  sensation  by  the  novelty  em¬ 
ployed  by  presenting  his  legend  to  the  passer  by.  This  fellow 
appears  as  a  well-dressed  gentleman  in  correct  evening  garb,  a 
prominent  feature  of  which  is  the  usual  broad  expanse  of  white 
shirt  front.  The  theater  crowds  at  first  pay  little  attention  to 
him  as  he  stands  in  some  doorway,  slightly  shaded  from  the 
glare  of  the  lights,  until  a  side  long  glance  reveals  streaks  of 
light  which  suddenly  appear  across  the  shirt  front.  A  closer 
look  shows  them  to  form  the  name  and  advertisement  of  a  well- 
known  whiskey,  picked  out  in  brightly  illuminated  letters.  The 
trick  is  done  by  a  stencil  sign  behind  the  translucent  shirt  front, 
lighted  by  small  incandescent  lamps  supplied  with  energy  from 
a  pocket  storage  battery. 


CURRENT  NEWS  AND  NOTES. 


New  York  Electrical  Show. — The  fourth  annual  New 
York  Electrical  Show  will  be  held  in  the  Madison  Square  Gar¬ 
den  Oct.  10  to  20,  inclusive.  The  decorative  scheme,  now  under 
preparation,  will,  it  is  stated,  be  more  elaborate  than  that  of 
last  year. 


Carnegie  Institution  of  Washington. — The  Carnegie  In¬ 
stitution  of  Washington  has  issued  a  pamphlet  giving  an  account 
of  its  orgam'zation  and  also  descriptions,  accompanied  by  illus¬ 
trations,  of  its  laboratories  and  observatories  not  located  in 
Washington,  and  of  the  non-magnetic  ship  Carnegie. 


Mob  Rule  in  Philadelphia. — Much  property  has  been  de¬ 
stroyed  and  many  people  have  been  injured  as  the  result  of 
riots  by  so-called  “sympathizers”  in  a  street-car  strike  in 
Philadelphia  during  the  last  week  in  February.  The  railway 
company  estimates  its  loss  at  about  $20,000  net  per  day. 


Alaska  Coal. — In  introducing  bills  in  the  United  States 
Senate  to  prevent  the  passage  of  Alaska  coal  lands  into  the 
possession  of  individuals  and  provide  for  their  development 
and  operation  under  the  lease  system  and  the  payment  of  royal¬ 
ties.  to  the  Government,  Senator  Beveridge,  of  Indiana,  stated 
that  the  coal  deposits  of  Alaska  are  worth  more  than  $15,000- 
000,000. 


Color  in  Illumination. — At  a  meeting  of  the  New  York 
Section  of  the  Illuminating  Engineering  Society,  to  be  held  in 
thi  Engineering  Societies  Building  on  March  10,  papers  will  be 
presented  by  the  following  members :  Mr.  C.  R.  Clifford,  “The 
Relationship  of  Decoration  to  Illuminating  Engineering  Prac¬ 
tice”;  Dr.  H.  E.  Ives,  “Color  Measurements  of  Illuminants,” 
and  Mr.  D.  McFarlan  Moore,  “A  Standard  for  Color  Values 
of  Artificial  Lighting.”  The  new  president  of  the  society.  Dr. 
E.  P.  Hyde,  will  act  as  the  presiding  officer. 

Sterilization  of  Water  with  Mercury  Vapor  Lamps. — 
Many  experimenters  are  now  conducting  investigations  in 
France  with  the  ultra-violet  light  in  an  attempt  to  reduce  the 
cost  of  sterilizing  drinking  water.  M.  Victor  Henri, .  experi¬ 
menting  with  Cooper  Hewitt  lamps,  determined  the  duration 


of  .exposure  at  different  distances  necessary  to  sterilize  water 
in  which  the  lamp  is  immersed.  With  a  228-volt  lamp  it  takes 
less  than  one  second  to  sterilize  a  layer  of  water  10  cm  thick. 
The  rapidity  of  sterilization  is  independent  of  the  temperature, 
but  varies  somewhat  with  the  kind  of  bacteria.  The  Westing- 
house  Company,  of  Paris,  is  said  to  be  building  apparatus  for 
domestic  sterilization. 

Lower  Steps  on  Chicago  Street  Cars. — Following  the 
specifications  of  the  transportation  committee  of  the  Chicago 
City  Council,  lower  steps  on  the  local  street  cars  will  be  in 
order.  All  of  the  existing  equipment  now  in  operation  is  to 
be  modified  in  accordance  with  the  new  requirements,  and  50 
new  cars  under  construction  for  the  Chicago  City  Railway 
Company  will  be  made  to  conform  to  the  new  specifications. 
The  average  height  of  the  steps  bn  the  cars  when  new  will  be 
about  15  in.,  although  after  the  treads  of  the  wheels  have  be¬ 
come  worn  this  will  be  reduced  to  about  14  in.  The  cars  in  use 
at  present  will  be  changed  as  rapidly  as  they  can  be  withdrawn 
from  service  and  overhauled  in  the  repair  shops. 


Pasadena,  Cal.,  Municipal  Plant  Attacked. — A  former 
Councilman  of  Pasadena,  Cal.,  and  one  of  the  largest  individual 
taxpayers  of  that  place,  has  attacked  in  the  columns  of  a  local 
paper  the  administration  of  the  city  municipal  lighting  plant  on 
the  score  of  high  charges  for  city  lighting  and  an  actual  deficit 
owing  to  neglect  of  depreciation  and  sinking  fund  allowance. 
It  is  pointed  out  that  the  average  cost  of  city  lighting  in  Pasa¬ 
dena  is  $1.16  per  capita,  while  that  of  15  other  California  cities 
ranges  from  22  cents  to  90  cents,  the  average  being  65  cents. 
The  total  overcharges  for-,  street  lighting  is  stated  to  be  $7,890. 
It  is  also  claimed  that  against  net  earnings  of  $30,275  there 
should  be  entered  a  sinking  fund  charge  and  6  per  cent  for 
depreciation,  which  items  would,  together  with  interest  charges, 
amount  to  $37,375,  making  an  actual  deficit  of  $7,100  for  1909. 


Chicago  Street  Lighting  Extension  Side-Tracked  for 
Prohibition  Issue. — It  has  been  decided  by  the  city  admin¬ 
istration  of  Chicago,  it  is  declared,  that  the  proposed  bond 
issue,  providing,  among  other  things,  for  $1,845,000  for  ex¬ 
tension  of  electric  street  lighting,  shall  not  be  submitted  to  the 
voters  at  the  spring  election  next  month.  The  reason  given  is 
curious.  At  that  election  citizens  will  pass  on  the  question, 
“Shall  Chicago  become  anti-saloon  territory?”  This  proposal 
will  be  on  the  “little  ballot”  and  it  is  feared  that  the  more 
ignorant  voters  in  their  eagerness  to  express  an  emphatic  “No” 
will  also  vote  “No”  on  everything  else  in  sight  on  the  little 
ballot,  which  would  be  the  place  for  the  bond  proposition  to  be 
submitted.  So  the  question  of  authorizing  the  bond  issue  will 
be  deferred,  no  doubt,  to  a  later  election,  when  the  “wets”  and 
the  “drys”  are  not  in  conflict. 


Relative  Value  of  American  and  German  Patents. — In  a 
statement  before  a  Congressional  committee.  Commissioner  of 
Patents  Edward  B.  Moore  said  he  must  confess  that  in  regard 
to  the  great  number  of  American  patents  issued  there  is  not  that 
degree  of  validity  attached  that  should  be.  “They  are  not  as 
good  as  the  German  patents,  by  any  means,  and  a  great 
many  manufacturers  say,  when  a  patent  is  offered  them  by  an 
inventor, ‘Have  you  a  German  patent  ?’ meaning  by  that  if  they 
have  a  German  patent  also  for  the  same  device  that  probably 
the  United  States  patent  is  a  good  one.  Ours  has  been  the  lead¬ 
ing  nation  for  over  a  century  in  regard  to  patents.”  He  added 
that  “our  patent  law  is  the  original  law,  but  that  since  the  law 
of  1836  and  that  of  1870”  everything  has  worked  very  satis¬ 
factorily,  excepting  this  lack  of  facilities  for  doing  good  work 
in  granting  patents.  But  at  present  we  are  driving  inventors 
into  the  courts  to  protect  their  inventions  where  their  patents 
are  allowed  at  a  very  great  increase  of  cost  to  them.  Also,  the 
number  of  appeals  in  the  office,  in  my  opinion,  should  be  less¬ 
ened  by  one,  thereby  saving  the  expense  of  an  additional  fee 
for  the  appeal  and  also  a  further  expense  of  the  attorney’s 
charge  for  arguing  the  case.” 
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Sixth  Transatlantic  Cable. — The  Commercial  Cable  Com¬ 
pany  has  announced  that  it  will  proceed  at  once  to  lay  an  addi¬ 
tional  transatlantic  cable.  This  will  be  the  sixth  cable  owned  by 
this  company  between  Europe  and  America. 


Compulsory  Wireless  on  Government  Vessels. — Repre¬ 
sentative  O’Connell  has  introduced  a  bill  in  the  United  States 
House  of  Representatives  requiring  all  Government  vessels 
which  go  out  of  sight  of  land  to  be  equipped  with  wireless  ap¬ 
paratus.  It  would  include  tugs,  barges,  colliers,  revenue  cut¬ 
ters  and  similar  craft. 


Pueblo,  Col.,  to  Require  Conduit  Wiring. — An  ordinance 
is  being  considered  by  the  Pueblo  City  Council  whereby  conduit 
construction  is  required  for  all  wiring  inside  the  fire  limits, 
conduit  feeds  and  cabinets  specified  throughout  the  city,  and 
additions  within  the  fire  district  must  be  made  in  conduit.  The 
recent  $500,000  fire  in  the  Colorado  Fuel  &  Iron  Company’s 
property,  attributed  by  the  company  to  short-circuiting  of  de¬ 
fective  wires,  is  operating  to  hasten  the  passage  of  this  ordi¬ 
nance. 


Telephones  as  an  Adjunct  to  Telegraph  Service. — Here¬ 
after  the  Western  Union  Telegraph  Company  will  accept 
messages  over  the  telephone  from  telephone  subscribers,  and 
will  transmit  messages  to  the  addressee  in  the  same  manner 
when  requested.  A  similar  arrangement  was  recently  put  into 
effect  by  the  Postal  Telegraph-Cable  Company.  Charge  ac¬ 
counts  are  to  be  opened  with  the  subscribers  of  any  telephone 
company  with  which  the  Western  Union  has  arrangements  for 
receiving  and  delivering  messages. 


Electric  Wiring  Rules  in  Colorado. — The  town  of  Ar- 
tesia  has  just  passed  an  electrical  ordinance  based  on  the 
National  Electrical  Code.  In  Colorado  Springs  the  secondaries 
are  being  grounded  as  rapidly  as  possible,  largely  the  result  of 
the  action  taken  by  the  Colorado  Light,  Power  and  Railway 
.\ssociation  at  its  last  annual  meeting  recommending  such 
action  on  the  part  of  its  members.  A  new  electrical  ordinance 
in  Colorado  Springs  has  a  requirement  that  induction  motors 
must  be  wired  100  per  cent  over  the  normal  ampere  capacity 
unless  there  is  in  circuit  an  overload  circuit-breaker  set  at  30 
per  cent  over  normal  load  and  having  a  time-limit  relay  so 
adjusted  that  the  starting  load  is  taken  care  of. 

Oral  Discussion  Only  at  Next  Oklahoma  Convention. — 
I'he  executive  committee  of  the  Oklahoma  Public  Utilities  As¬ 
sociation  has  fixed  the  date  of  the  next  convention  of  the  asso¬ 
ciation,  which  will  be  held  at  Sapulpa,  Okla.,  on  May  9,  10  and 
II,  1910.  There  will  be  no  regular  papers,  but  instead  the  meet¬ 
ing  will  be  entirely  devoted  to  a  verbal  discussion  on  subjects 
to  be  announced.  The  list  of  subjects  will  be  sent  to  members, 
and  questions  will  be  asked  and  answered  in  a  general  inter¬ 
change  of  opinion.  This  is  an  experiment.  A  number  of  the 
members  asked  for  the  change,  pleading  that  they  could  not 
spare  the  time  to  prepare  papers,  but  would  be  present  to  dis¬ 
cuss  the  different  subjects  up  for  consideration.  Mr.  E.  C. 
Reynolds,  president  of  the  Sapulpa  Light  &  Power  Company,  is 
president  of  the  association,  and  Mr.  Galen  Crow,  manager  of 
the  Guthrie  Light  &  Power  Company,  Guthrie,  Okla.,  is  secre¬ 
tary  of  the  association. 


Boiler  Furnaces. — “Tests  of  Two  Types  of  Tile-Roof 
Furnaces  under  a  Water-Tube  Boiler,’’  by  Mr.  J.  M.  Snodgrass, 
has  just  been  issued  by  the  Engineering  Experiment  Station  of 
the  University  of  Illinois  as  Bulletin  No.  34.  It  consists  of  a 
report  of  eight  boiler  tests  made  upon  a  210-hp  water-tube 
boiler  of  the  Heine  type  set  over  a  chain  grate  stoker.  In  the 
first  four  tests  the  tubes  of  the  lower  row  of  the  boiler  were 


completely  surrounded  by  the  tile  which  formed  the  roof  of  the 
furnace;  in  the  last  four  tests  the  roof  tile  rested  upon  the 
tubes  of  the  lower  row,  leaving  the  lower  half  of  the  tubes 
directly  exposed  to  the  flames  and  hot  gases  arising  from  the 
fire  bed.  The  last  four  tests  show  a  slightly  higher  efficiency, 
more  uniform  fire  control  and  a  lower  temperature  in  the 
furnace,  combustion  chamber  and  stack,  than  were  obtained 
when  the  tubes  were  entirely  covered.  In  the  matter  of  smoke¬ 
lessness,  the  covered  tubes  are  shown  to  be  superior. 


Telephone  Statistics. — According  to  data  completed  in 
Washington  92  per  cent  of  the  employees  of  telephone  com¬ 
panies  are  unmarried,  5  per  cent  are  married  and  3  per  cent 
are  widows.  However,  71  per  cent  of  the  employees  of  the 
companies  are  between  16  and  24  years  old.  22  per  cent  from 
25  to  35,  and  only  7  per  cent  more  than  35  years  of  age.  It  is 
stated  that  only  one-fifth  of  the  employees  of  telephone  com¬ 
panies  in  New  York  are  required  to  work  overtime.  The  aver¬ 
age  monthly  wage  in  New  York  for  this  class  of  workers  is 
$36.96.  The  investigation  covered  27  telephone  companies 
operating  in  26  States,  all  belonging  to  the  three  main  systems 
of  the  Bell,  the  Independent  and  the  American  Telephone  & 
Telegraph  Company.  There  are  25,298  salaried  employees, 
3756  males  and  76,638  female  wage-earners.  The  average  wage 
of  the  female  worker  is  $301.31  per  year.  The  report,  which 
is  made  to  the  Bureau  of  Labor,. covers  practically  every  phase 
of  telephone  operation  except  the  ownership  of  stock  control. 


Iowa  Engineering  Society. — At  the  twenty-second  an¬ 
nual  meeting  of  the  Iowa  Engineering  Society,  held  in  Cedar 
Rapids  on  Feb.  16  and  17,  several  papers  were  presented.  Only 
one  was  of  a  strictly  electrical  nature,  by  Prof.  A.  H.  Ford,  of 
Iowa  City,  on  “Rates  for  Electric  Service.’’  The  author  out¬ 
lined  the  methods  to  be  used  in  determining  a  just  and  equit¬ 
able  rate  for  electricity  for  light  and  power,  and  discussed  the 
various  considerations  entering  into  such  a  determination,  such 
as  fixed  charges,  readiness  to  serve,  customers’  charge,  maxi¬ 
mum  demand,  etc.  The  advisability  of  a  sliding  scale  of 
charges  was  pointed  out.  Attention  was  also  directed  to  the 
importance  of  hours  of  service  as  related  to  peak  load,  and 
difference  in  rates  based  upon  this  consideration  was  justified. 
The  paper  was  followed  by  an  interesting  discussion,  which  in¬ 
cluded  a  comparison  of  rates  at  various  Iowa  plants.  Prof. 
L.  B.  Spinney,  of  Iowa  State  College,  Ames,  la.,  presented  a 
paper  on  “The  Direct  Method  in  Illuminating  Engineering,’’  a 
brief  summary  of  which  paper  is  presented  elsewhere. 


Chicago  Traction  Situation. — To  decide  upon  some  con¬ 
certed  action  to  relieve  the  congestion  on  the  Union  Loop  in 
Chicago,  as  by  through-routing  of  trains,  for  example,  repre¬ 
sentatives  of  the  four  elevated  rail^yay  companies  in  Chicago 
have  agreed  to  form  an  elevated  railway  commission  in  which 
the  city  shall  also  be  represented.  It  is  proposed  that  the  presi¬ 
dent  and  chief  engineer  of  each  of  the  companies  shall  be  a 
member  of  the  commission,  while  Mr.  Bion  J.  Arnold,  chair¬ 
man  and  chief  engineer  of  the  Board  of  Supervising  Engi¬ 
neers,  Chicago  Traction,  and  Alderman  Milton  J.  Foreman, 
chairman  of  the  local  transportation  committee  of  the  City 
Council,  will  probably  represent  the  city.  It  is  probable  that 
the  representatives  of  the  various  companies  on  this  committee 
will  be  as  follows :  Northwestern  Elevated  Railroad  Company, 
Mr.  M.  B.  Starring,  president,  and  Mr.  E.  C.  Noe,  chief  engi¬ 
neer;  Chicago  &  Oak  Park  Elevated  Railroad  Company,  Mr. 
Clarence  A.  Knight,  president,  and  Mr.  C.  M.  Mock,  chief 
engineer;  South  Side  Elevated  Railroad  Company,  Mr.  Charles 
V.  Weston,  president,  and  Mr.  Garrett  T.  Seely,  chief  engi¬ 
neer;  Metropolitan  West  Side  Elevated  Railway  Company, 
Mr.  B.  I.  Budd,  president,  and  Mr.  James  Walker,  chief  engi¬ 
neer.  It  is  hoped  that  this  commission  may  be  able  to  plan  some 
remedy  within  a  month  or  so. 
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ELECTRICAL  PLANT  OF  THE  HUDSON  AND  MAN¬ 
HATTAN  RAILROAD  COMPANY. 


Generating  and  Distributing  Systems  of  the  McAdoo 
Hudson  River  Tunnels. 


The  Hudson  &  Manhattan  Railroad  Company  operates 
electric  trains  for  furnishing  transportation  between 
.  Jersey  City,  Hoboken  and  New  York  City  by  way  of 
the  tunnels  under  the  Hudson  River.  The  gederating  station 
of  the  company  is  located  in  Jersey  City,  where  coal  can  easily 
be  delivered  and  where  water  for  condensing  purposes  can  be 
obtained  from  the  Hudson. 

The  station  is  near  the  center  of  the  Hudson  Tunnnel  sys¬ 
tem,  and  is  adjacent  to  the  tunnels  under  Washington  Street, 
thus  minimizing  the  length  of  transmission  cables. 

The  energy  is  transmitted  from  this’  station  by  means  of 
three-phase,  25-cycle,  alternating  current,  at  11,000  volts,  to 
three  substations,  two  in  New  York  City  and  one  in  the  gen- 
erating-station  building,  as  follows : 

Substation  No.  i. — Christopher  and  Greenwich  streets. 
Substation  No.  2. — Washington  and  First  streets  (in  the 
power  house).  • 

Substation  No.  3. — Hudson  Terminal  Building,  Cortlandt  and 
Church  streets. 

The  present  installation  consists  of  two  3000-kw  and  two 
6000-kw  turbo-alternators  at  normal  rating,  making  a  total 
generating  rating  of  36,000  k\v. 

The  turbo-alternators  are  designed  to  operate  at  175-lb.  steam 
pressure  and  a  vacuum  cf  28  in.  The  turbines  are  of  the  ver¬ 
tical-shaft,  five-stage  General  Electric-Curtis  type,  and  are 
equipped  with  centrifugal  safety  stops  to  prevent  over-speeding. 

Lubricating  oil  is  distributed  under  pressure  to  the  various 
journals,  and  is  then  filtered  and  returned  to  oil  reservoir 
tanks.  Four  steam-driven,  high-pressure  pumps  are  provided 
for  the  step  bearings,  each  pump  being  designed  to  deliver  20 
gal.  of  oil  per  minute  at  a  pressure  of  1100  lb.  per  square  inch. 
These  pumps  were  furnished  by  Dean  Brothers,  and  possess 
the  unusual  feature  of  having  high-pressure  cylinders  and 


Fig.  1 — Substation  No.  2. 

steam  chests  of  about  double  the  customary  weight.  An  accu¬ 
mulator  maintains  a  constant  pressure  on  the  step  bearings. 

The  alternators  are  designed  to  deliver  three-phase,  2S-cycle 
current  at  11,000  volts.  Exciting  current  at  a  potential  of  250 
volts  is  furnished  by  two  150-kw,  horizontal  Curtis  turbo-gen¬ 
erator  sets  and  one  150-kw  motor-generator. 

There  are  five  surface  condensers,  which  were  furnished  by 
H.  R.  Worthington.  Three  of  these  contain  lo.oco  ft.  of  cool¬ 
ing  surface  each.  The  other  two  contain  20.000  ft.  of  cooling 


surface  each.  As  will  be  seen  from  the  plan,  the  middle  small 
condenser  is  connected  to  the  two  3000-kw  turbines  and  the 
arrangement  is  such  that  either  one  of  these  turbines  can  be 
operated  on  either  of  two  condensers.  The  gate  valves  be¬ 
tween  the  3000-kw  turbines  and  the  condensers  are  operated  by 
steam.  Each  condenser  is  equipped  with  a  centrifugal  pump 
driven  by  a  Kerr  turbine,  for  returning  the  water  of  condensa¬ 
tion  to  the  hot  well  and  storage  tanks. 

There  are  four  combined  circulating  and  air  pumps,  each 


Fig.  2— Main  Generator  Room. 


unit  consisting  of  one  vertical  steam  engine,  directly  con¬ 
nected  to  one  centrifugal  circulating  pump  and  one  single-stage 
dry-air  pump  proportioned  to  operate  one  6000-kw  condenser 
or  two  3000-kw  condensers.  Condensing  water  is  taken  in  at 
the  end  of  Pier  H,  in  Jersey  City,  at  a  point  about  600  ft.  be¬ 
yond  the  bulkhead  line.  The  water  is  discharged  from  the 
power  house  into  the  river  at  the  bulkhead. 

The  present  building  is  designed  for  16  boilers  of  900  boiler 
horse-power  each.  The  ratio  between  the  boilers  and  the  gener¬ 
ating  rating  in  the  station  is  four  900-hp  boilers  for  6000  kw 
of  generators.  Each  boiler  is,  therefore,  capable  of  generating 
steam  for  1500-kw  equipment  of  turbines  when  the  boilers  are 
operated  under  normal  conditions  of  draft  and  firing.  As  one 
of  the  6000-kw  generating  units  is  a  reserve  unit,  the  boilers 
have  been  provided  for  the  generation  at  normal  rating  of 
only  12,000  kw;  that  is,  the  station  contains  now  eight  boilers, 
or  half  its  ultimate  equipment. 

The  boilers,  which  were  furnished  by  the  Babcock  &  Wilcox 
Company,  are  arranged  back  to  back  in  rows  of  four  boilers 
each,  the  aisles  being  at  right  angles  to  the  generating-room 
This  arrangement  shortens  and  simplifies  the  steam-pipe  lines. 
Each  boiler  has  9000  sq.  ft.  of  heating  surface  and  four  drums, 
and  is  equipped  for  superheaters. 

Each  pair  of  boilers  is  connected  with  a  COa  recorder  and 
with  a  pyrometer.  One  of  the  boilers  is  fitted  for  testing  pur¬ 
poses  with  Venturi  water  meters  and  an  automatic  coal-weigh¬ 
ing  scale,  making  it  possible  to  conduct  periodical  efficiency 
and  other  tests. 

One  Green  fuel  economizer  is  placed  directly  upon  the  rear 
section  of  each  boiler  and  forms  a  part  of  the  boiler  setting. 
Four  of  these  economizers  thus  form  a  “unit”  in  connection 
with  four  boilers,  two  smoke  uptakes  and  one  chimney. 

In  the  high-potential  wiring  system  the  group  busbars  may  be 
connected  together  to  form  an  auxiliary  bus  and  great  flexi¬ 
bility  is  thus  obtained.  The  group  and  busbar  connecting 
switching  are  non-automatic.  The  feeder  and  alternator 
switches  are  provided  with  overload  time-limit  relays.  All 
high-potential  connections  are  made  by  means  of  oil  switches. 
The  oil  switches  and  busbars  are  located  in  the  basement,  thus 
securing  the  shortest  possible  length  of  high-potential  cables. 

A  grounded  neutral  is  used  for  protecting  the  cable  system- 


niize  the  danger  from  accidental  operation  of  the  switches 
by  the  operator. 

Back  of  the  bench  board  are  the  indicating  instruments  for 
the  alternators  and  feeders.  Each  vertical  panel  represents  an 
alternator  and  a  feeder  group.  The  arrangement  is  such  that 
extensions  can  be  made  by  adding  successive  panels  with 
minimum  interference  to  the  present  board.  To  the  right  of 


A  i6-ohm  rheostat  is  employed  in  connection  with  the  lighting 
cables  and  an  8-ohm  rheostat  with  the  transmission  cables.  The 
system  of  connections  is  such  that  the  neutral  point  of  either 
of  the  3000-kw  alternators,  when  carrying  the  lighting  load, 
can  be  connected  to  the  16-ohm  resistance,  and  that  of  any 
one  of  the  3000-kw  or  6ooo-kw  alternators  to  the  8-ohm  re¬ 
sistance,  but  at  no  time  can  two  of  the  alternating-current 


generators  be  connected  simultaneously  to  one  rheostat. 

The  control  bench  board  is  equipped  with  indicating  and 
recording  instruments  for  alternators  and  feeders.  The  high- 
potential  layout  is  shown  diagrammatically  on  the  bench 
board  by  means  of  miniature  busbars.  The  various  switching 
operations  are  shown  by  means  of  colored  lamps  and  mechani¬ 
cal  indicators.  Pull  switches  are  used  on  this  board  to  mini- 


the  bench  board  are  the  exciter  and  power-house  lighting 
switchboard. 

An  annunciator  system  has  been  installed  to  furnish  means 
of  communication  between  the  turbines  and  the  operating  gal¬ 
lery.  A  large  annunciator  is  placed  at  one  end  of  the  gener¬ 
ating-room,  in  full  view  from  any  part  of  the  room.  This 
instrument  carries  a  set  of  code  numbers  indicating  the  nature 


Fig.  4 — Plan  of  Station  of  the  Hudson  A,  Manhattan  Railroad  Company, 
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of  the  call.  Coincidently  with  the  illumination  of  a  number 
a  loud  whistle  is  sounded. 

As  previously  stated,  substation  No.  2  is  located  within  the 
power-house  building.  It  contains  four  1500-kw  rotary  convert¬ 
ers  with  12  SSO-kw,  ii,ooo-volt  step-down  transformers.  An 
interesting  feature  of  this  substation  is  that  the  switchboard 
contains  a  panel  for  operating  remote-control  switches  for 


and  the  condensing  water  tunnels  were  designed  and  con¬ 
structed  by  the  Hudson  Companies  under  the  direction  of 
Messrs.  Jacobs  &  Davies.  The  steam,  mechanical  and  electrical 
equipment  was  designed,  constructed  and  installed  under  the 
direction  of  Mr.  L.  B.  Stillwell  and  his  associate,  Mr.  John 
Van  Vleck  and  Mr.  Hugh  Hazelton. 

The  station  was  first  put  in  operation  on  May  8,  *  1909,  and 


interconnecting  various  contact-rail  sections  in  the  tunnel  sys¬ 
tem.  The  contact-rail  feeder  layout  is  shown  diagrammatically 
on  the  panel,  and  the  section  switches  may  be  opened  or  closed 
by  means  of  pull  switches  on  this  panel,  the  operation  being 
registered  by  means  of  green  and  red  bull’s  eyes. 

The  power-house  building  was  designed  and  its  construction 
superintended  by  Messrs.  Robins  &  Oakman.  The  foundations 


is  now  producing  energy  for  the  operation  of  140  cars  on 
the  Hudspn  &  Manhattan  Railroad  tunnel  system,  together 
with  tunnel  and  station  lighting,  ventilating  fans,  etc.,  and  a 
portion  of  the  motor  load  for  the  Hudson  Terminal  Buildings. 
The  average  daily  net  station  output  is  at  present  about  I20,00f) 
kw-hours,  and  the  maximum  hourly  output  is  about  10,800 
kw-hours. 


The  distribution  is  at  2200  volts  in  all  the  towns  except  Hills¬ 
boro,  where  it  is  1100  volts. 

The  company  serves  a  population  of  7700  persons  distributed 
as  follows:  Hillsboro,  3500;  Raymond,  1200;  Harvel,  300;  Witt, 
2000,  and  Irving,  700.  The  population  of  Coffeen  is  about  1000, 
so  that  the  total  population  served  will  be  raised  to  8700. 

TRANSMISSION  LINES. 

This  company  was  one  of  the  pioneers  in  high-tension  single¬ 
phase  transmission  in  Illinois.  The  15-mile  line,  with  No.  8 
copper  wire  and  short  cross-arms  to  give  stability,  was  built  to 


ICE  MAKING  AND  STEAM  HEATING  BY  SMALL 
CENTRAL  STATION. 


Detailed  Analysis  of  the  Methods  Employed  to  Obtain 
the  Maximum  Return  on  the  Investment. 


The  Hillsboro  Electric  Light  &  Power  Company,  of  Hills¬ 
boro,  Ill.,  supplies  electricity  to  Hillsboro  and  several 
other  towns,  furnishes  steam  heating  in  Hillsboro,  and 
operates  an  ice  plant  in  connection  with  its  electric  and  heating 
plant  at  Hillsboro.  All  of  the  towns  served  are  small.  The 
company  has  been  notably  successful  from  a  financial  standpoint 
and  is  managed  in  such  a  way  as  to  keep  its  property  in  first- 
class  condition.  Its  combination  of  different  kinds  of  service 
under  one  organization,  whereby  one  to  a  certain  extent  uses 
the  by-products  of  the  others,  is  a  particularly  good  one.  In 
reaching  out  to  other  small  towns  with  transmission  lines  it 
has  made  profitable  enterprises  out  of  a  group  of  small,  un¬ 
profitable  plants.  A  very  complete  system  of  books  and  other 
records  is  kept,  and  by  the  courtesy  of  Mr.  J.  J.  Frey,  president 
and  general  manager,  it  is  possible  here  to  give  a  somewhat  de¬ 
tailed  account  of  the  company’s  operations  for  the  benefit  of 
other  small  central-station  companies  operating  under  similar 
local  conditions. 

Electric  light  service  was  started  in  Hillsboro  in  1894.  The 
plant  was  first  equipped  with  a  75-kw,  133-cycle,  single-phase 
alternator.  In  1903  the  plant  was  changed  to  60-cycle,  single¬ 
phase,  and  day  service  was  begun.  The  equipment  of  the  sta¬ 
tion  is  now  rated  at  290  kw,  all  single  phase. 

THE  DISTRICT  SUPPLIED. 

Fig.  I  shows  a  map  of  the  district  supplied  with  the  transmis-  Raymond  in  1905.  It  was  described  in  the  Etlectrical  World 

sion  lines  from  Hillsboro  to  various  towns.  These  transmission  of  March  3,  1906.  Experience  with  No.  8  wire  has  not  been 

satisfactory  and  it  has  been  replaced  with  No.  6. 

The  line  to  Coffeen  is  being  built  in  accordance  with  the  com¬ 
pany’s  experience  and  the  details  are  of  interest. 

The  poles  are  from  30  ft.  to  40  ft.  high,  spaced  40  per  mile. 
The  regular  length  used  on  level  ground  is  30  ft.  with  6-in.  tops. 
All  poles  are  of  cedar  and  the  tops  and  butts  are  treated  with 
carbolinium.  At  low  places,  where  sudden  changes  of  grade 
occur,  the  longer  poles  are  used  to  smooth  out  the  line  contour. 
The  cross-arms  are  30  in.  long  and  are  fitted  with  galvanized 
lag  screws  and  braces,  each  cross-arm  having  the  ordi¬ 
nary  double  brace  of  flat  steel.  The  pins  are  of  standard  type 
fitted  with  Ohio  Brass  Company  double  petticoat  porcelain  in¬ 
sulators  and  the  wire  is  No.  6  hard-drawn  copper. 

The  total  length  of  transmission  line  in  operation  during  1909 
was  27  miles.  The  Coffeen  line  will  give  a  total  of  35  miles. 
The  step-up  transformers  at  the  Hillsboro  power  station  are 
housed  in  a  small  concrete  block  building,  seen  at  the  left  of  the 
main  power-house  building  in  Fig.  2.  The  step-up  transformer 
equipment  consists  of  one  75-kw  and  one  50-kw  transformer, 
making  a  total  of  125  kw.  These  increase  the  e.m.f.  from  hod 
volts  up  to  16,500  volts. 

The  total  rating  of  step-down  transformers  in  substations  in 
1909  was  100  kw,  placed  as  follows:  Raymond,  50  kw ;  Witt, 
25  kw,  and  Irving,  25  kw.  The  Coffeen  substation  will  have  a 
50-kw  transformer.  Small  fireproof  buildings  are  used  for 
substations. 

The  company  has  kept  very  accurate  records  of  costs  of  its 
various  lines  and  outside  distribution  systems.  The  26  miles 
of  transmission  iine,  the  two  step-up  and  three  step-down  trans¬ 
formers,  aggregating  225  kw,  the  lightning  arresters,  and  the 
substation  buildings  in  December,  1908,  represented  an  invest¬ 
ment  of  $6,973.  These  figures  are  given  in  preference  to  those 
of  later  date  because  they  were  taken  at  a  time  when  no  new 
transmission-line  construction  was  going  on.  The  foregoing  fig¬ 
ure  is  for  the  investment  as  it  is  carried  on  the  books.  A  de¬ 
preciation  of  5  per  cent  per  annum  on  transmission  lines  has 
been  deducted  in  the  foregoing  value. 

For  the  maintenance  and  operation  of  transmission  lines  one 
man,,  at  a  salary  of  $30  per  month,  is  kept  with  headquarters 
at  Raymond.  He  looks  after  transmission  lines  and  also  trouble 
calls  in  Raymond  and  Harvel.  four  miles  distant.  At  three  of 


Fig.  2 — Power  House  and  Transformer  House. 
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Fig.  1 — Map  of  Transmission  System. 


lines  are  all  single  phase,  operated  at  16,500  volts,  except  the  line 
from  Raymond  to  Harvel,  which  is  operated  from  the  Raymond 
substation  as  an  extension  of  the  Raymond  distribution  at  2300 
volts.  The  Hillsboro-Raymond  line  was  put  in  service  in 
December,  1905.  The  branches  to  Witt  and  Irving  were  com¬ 
pleted  in  December,  1908.  The  line  to  Coffeen  is  under  con¬ 
struction.  The  company  owns  the  distribution  systems  and  sub¬ 
stations  in  all  the  towns.  At  Witt,  for  a  few  months,  the  distri¬ 
bution  system  was  owned  by  another  company  to  which  energy 
was  sold  at  wholesale.  The  rate  paid  was  5  cents  per  kw-hour 
for  the  first  2000  kw-hours  per  month;  4  cents  for  the  next 
2500  kw-hours,  and  3  cents  for  the  balance. 
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the  substations  a  time  switch  is  used  to  turn  the  street  lamps 
on  and  off.  At  Irving  a  man  in  other  work  is  paid  $5  per 
month  to  replace  fuses  and  attend  to  small  repairs  for  con¬ 
sumers. 

PLANT  AND  EQUIPMENT. 

The  electrical  equipment  of  the  power  plant  at  Hillsboro  is 
rated  at  290  kw.  There  is  one  200-kw,  single-phase,  iioo-volt 
Western  Electric  alternator  and  one  90-kw  General  Electric 
alternator.  The  engines  are  both  Chuse  high-speed  machines. 
The  200-kw  alternator  is  direct-connected  to  a  four-valv^  en¬ 
gine  running  at  200  r.p.m. 

In  one  corner  of  the  engine-room  is  an  ice  machine  capable 
of  producing  20  tons  of  ice  per  day.  Fig.  3  shows  the  ice 
machine.  This  ice  machinery  is  steam  driven.  Under  present 
conditions  it  would  doubtless  be  more  economical  to  operate 
it  with  motors  as  there  is  sufficient  day  load  to  furnish  exhaust 
steam  for  the  distilled  water  necessary  in  ice  making.  When 
the  plant  was  put  in,  however,  it  was  feared  that  the  exhaust 
from  the  electric  light  and  power  engines  would  not  be  suffi¬ 
cient  to  furnish  distilled  water  for  ice  making. 

The  boiler  plant  has  four  boilers.  One  is  of  the  Stirling 
water-tube  type  rated  at  307  hp.  Two  are  of  the  horizontal  re¬ 
turn-flue  type  5  ft.  X  16  ft.,  and  the  fourth  is  of  the  same  type 
6  ft.  X  16  ft. 

The  entire  electrical  output  is  measured  by  watt-hour  meters. 
Fig.  4  shows  the  switchboard.  There  are  three  feeders  supply- 


Fig.  3 — Ice  Machine. 


ing  tlie  llillshoro  rlistribution  and  one  for  the  transmission  line 
transformers. 

Coal  is  Iiauled  in  by  wagon  and  three  teams  are  kept  by  the 
company  for  hauling  coal  to  the  power  plant  and  for  the  de¬ 
livery  of  ice.  In  the  hottest  weather  it  is  sometimes  necessary 
to  hire  some  outside  terms  when  the  company  teams  are  all 
taken  up  with  ice  delivery. 

The  tankroom  for  the  ice  plant,  where  the  ice  is  frozen  and 
stored,  is  located  in  a  separate  building  back  of  the  electric 
plant.  The  interior  of  this  tankroom,  with  the  steam-operated 
brine-circulating  pump  at  the  right,  is  shown  in  Fig.  5. 

ELECTRIC  DISTRIBUTION  SYSTEMS. 

Hillsboro  distribution  has  three  feeders  and  a  series  street- 
lighting  circuit  carrying  6.6  amp.  On  the  Hillsboro  street¬ 
lighting  circuit  are  38  arc  lamps  and  35  6o-cp,  75-watt  series 
tungsten  lamps. 

Raymond  has  16  street  arc  lamps;  Irving  has  30  6o-cp  series 
tungsten  lamps;  Witt  has  six  arc  and  31  series  tungsten  lamps, 
and  Harvel  26  series  tungsten  lamps. 

Oct.  31,  1909.  there  were  690  meters  connected  to  the  distri¬ 
bution  system,  445  in  Hillsboro,  100  in  Raymond,  30  in  Harvel, 
35  in  Irving  and  80  in  Witt. 

The  territory  does  not  offer  much  of  a  motor  load,  but  it  is 
believed  that  there  is  still  room  for  a  considerable  growth  in 
this  direction.  The  distribution  and  rating  of  motors  at  present 
connected  to  the  system  is  as  follows:  Hillsboro,  73  hp;  Ray¬ 
mond,  40  hp ;  Harvel,  45  hp ;  Irving,  5  hp,  and  Witt,  30  hp, 
making  a  total  of  193  hp. 


STEAM  HEATING  SYSTEM. 

An  inventory  taken  during  the  fall  of  ^1909  showed  that  the 
steam-heating  system,  which  contains  24,678  sq.  ft.  of  radiating 
surface,  served  buildings  with  a  combined  cubical  content  of 
1,731,007  cu.  ft.  The  number  of  feet  of  steam  mains  in  service 
during  the  year  covered  by  the  annual  report  given  later  was 
2493.49.  During  December,  1909,  860  ft.  additional  were  laid 


Fig.  4 — Switchboard. 


and  60  ft.  taken  up,  making  a  total  of  3293.49  ft.  Previous  to 
the  winter  of  1909  and  1910  flat  rates  for  steam  heating  were 

TABLE  I. — FLAT  RATES  FOR  STEAM  HEATING  OF  BUILDINGS. 

Dollars 

Per  1000  Cu.  Ft. 


,  of  Building 

Kind  of  Building.  Per  Season. 

Brick  buildings  between  others . .* .  $3-oo 

Corner  brick  buildings.’ .  3-SO 

Isolated  brick  buildings . 

Frame  buildings  not  isolated . 


in  force.  These  rates  are  listed  in  Table  I.  No  new  flat  rates 
are  being  made,  and  in  the  future  steam  heat  will  be  sold  by 
meter  at  the  rates  given  in  Table  II. 

OPERATING  FEATURES. 

The  output  in  kw-hours  as  measured  at  the  busbars  of  the 
Hillsboro  plant  for  the  year  ending  Oct.  31,  1909,  is  shown  in 
Table  III. 

Seventy-two  per  cent  of  the  energy  generated  is  sold  and 
accounted  for.  That  which  is  not  accounted  for  includes  line, 
transformer  and  meter  losses. 

Load  curves  of  the  Hillsboro  plant  are  shown  in  Fig.  6.  The 
total  load  in  amperes  was  calculated  from  watt-hour  meter 


Fig.  5 — Ice  Tank  Room. 

readings  taken  at  short  intervals  and  reduced  to  the  basis  of 
amperes  at  1100  volts,  the  assumed  power-factor  being  unity. 

The  regular  operating  force  of  the  company  consists  of  one 
superintendent,  one  chief  engineer,  two  assistant  engineers,  two 
firemen,  one  man  for  arc-lamp  trimming,  care  and  reading  of 
meters,  and  wiring;  three  wiremen  on  contract  and  other  work, 
two  ice  pullers,  one  ice  salesman  and  three  teamsters.  In  ad- 


dition  to  this  there  are  two  men  employed  for  emergency  work  light.  During  the  peak  load  they  apparently  worked  at  a  better 

at  the  substations  in  the  surrounding  towns  already  mentioned.  economy  than  did  the  single  boiler. 

The  performance  of  the  steam  plant  in  coal  required  per  kw-  Of  course,  under  ordinary  conditions  these  figures  on  coal 
hour  cannot  be  recorded  continuously,  because  of  the  steam  consumed  per  kw-hour  are  much  increased  by  the  steam-heating 

and  ice-plant  loads.  Fuel  is  obtained  at  a  low  price  from  the 
nearby  mines.  As  will  be  seen  by  the  annual  report,  given 
later,  the  cost  for  fuel  for  the  year  ending  Oc.  31,  1909,  was 
$4,797.40.  This  would  make  the  cost  for  fuel  less  than  1.3  cents 
per  kw-hour,  the  energy  used  for  ice  and  heating  being 
thrown  in. 

TABLE  IV. — TEST  WITH  THREE  BOILERS. 


TABLE  II. — METER  RATES  FOR  STEAM  HEATING  OF  BUILDINGS. 


Cents  Per 

Quantity  Per  Month.  .  1000  lb. 

First  5000  lb .  50 

Second  5000  lb .  45 

All  over  10,000  lb .  40 

Note. — 5  per  cent  discount  for  payment  before  the  sth  of  the  month. 


TABLE  III. — ENERGY  OUTPUT  OF  STATION, 


Kw-hours,  day  run . 

Kw-hours,  night  run . 

Total  kw-hours  for  24  hours... 

Coal  per  kw-hour,  day  run,  lb . 

Coal  per  kw-hour,  night  run,  lb . 

.\verage  for  24  hours,  lb . 

Load  factor,  per  cent . . 

.\verage  load,  kw . ' . 

Water  per  lb.  of  coal,  lb . 

Note. — Coal  used;  Hillsboro  slack. 


Kw-Hours 
.  .36,111 

-  -40,549 

-.36,597 

•  .3>.274 

-  .3L4II 
..26,979 
..24,563 

•  .24.744 
.  .26,483 
.  .28,202 

..32.3U 

.33.694 


Month — 
November,  1908. 
December,  1908. 
January,  1909... 
February,  1909.. 
March,  1909.... 

April,  1909 . 

M^ay,  1909 . 

June,  1909 . 

uly,  ISH>9 . 

August,  1909... 
September,  1909 
October,  1909.., 

Total  . 


TABLE  V. — TEST  WITH  ONE  BOILER. 


Kw-hours,  day  run . 

Kw-hours,  night  run . 

Total  kw-hours  for  24  hours _ 

Coal  per  kw-hour,  day  run,  lb . 

Coal  per  kw-hour,  night  run,  lb . 

Average  coal  per  kw-hour,  lb . 

Load  factor,  per  cent . 

Average  load,  kw . 

Water  per  lb.  of  coal,  lb . 

Note. — Coal  used;  Hillsboro  slack. 


required  by  the  ice  plant  during  the  warm  months  and  the 
steam  required  by  the  steam-heating  system  in  the  cold  months. 
Occasional  tests  have  been  made,  however,  on  days  when  no 
ice  was  manufactured  and  no  steam  used  for  heating.  On  June 
22,  1908,  one  of  these  test  runs  was  made  for  24  hours,  using 


Ihe  output  of  ice  from  the  ice  plant  in  pounds  of  ice  pulled 
each  month  for  the  year  ending  Oct.  31,  1909,  is  given  below: 


TABLE  IX. — MONTHLY  ICE  OUTPUT. 


*ounds. 


November,  1908 
December,  1908 

January,  1909.. 

ebruary,  1909. 
March,  1909... 
.\pril,  1909.... 

May,  1909 . 

.Tune,  1909 . 

July,  1909 . 

.August,  1909.... 
September,  1909 
October,  1909... 


Tout  Loiitl  lu  Ampeff'S  aa  taken  from  H«xoniiiig  Wattmeter  Keadioga.  July,  24. 


Total 


Previous  to  1909  the  company  bought  city  water  for  cooling 
purposes  for  its  ice  plant.  In  1909,  at  a  cost  of  about  $3,000,  a 
galvanized-iron  cooling  tower  capable  of  cooling  200,000  gal. 
per  day  was  constructed.  By  the  use  of  this  tower  the  cost  of 
water  service  was  reduced  from  $281  to  $15  per  month.  Cool¬ 
ing  water  was  previously  purchased  at  3  cents  per  1000  gal. 

The  average  price  received  for  ice,  including  wholesale  and 
retail  sales,  during  1908-9  was  29  cents  per  100  lb. 

FINANCES,  FACTS  AND  FACTORS. 

The  management  is  fully  alive  to  the  importance  of  keeping 
accurate  and  systematic  accounts  of  the  condition  of  the  com¬ 
pany  and  of  its  operation.  It  is,  therefore,  possible  to  publish 
figures  much  more  in  detail  as  to  results  obtained  by  this  com¬ 
pany  than  is  common  in  small  properties.  The  figures  which  are 
here  given  testify  forcibly  to  the  financial  advantages  of  mar¬ 
keting  energy  in  the  form  of  electricity,  ice  and  steam  from  one 
plant  and  with  one  organization.  With  little  extra  labor  and 
by  the  use  of  the  exhaust  steam  of  the  electric  plant  the  gross 
income  of  the  plant  may  be  increased  by  from  60  per  cent  to 
70  per  cent  over  that  of  the  electric  plant  alone.  A  plant  of 
this  kind  uses  its  labor  and  equipment  to  the  best  advantage  and 
greatly  reduces  the  cost  of  fuel  per  unh  of  energy  produced. 

Referring  to  the  table  of  receipts  and  Table  III,  which  gives 
the  total  output,  the  372,918  kw-hours  brought  $22,696.94,  i.e., 
at  a  rate  of  about  6  cents  per  kw-hour;  the  income  for  ice 
was  $12,393.37,  and  that  from  steam  for  heating  was  $4,121.87; 
together  these  make  $16,515.24  and  at  6  cents  per  kw-hour  this  is 


oil  Trausiiiusiun  Liue  takru  from  Aniiuett'r 


Load  on  Comiiierciat  Circuit  taken  from  Aromtur 


i/Oa«t  uti  »outh  Heatdeuce  CircJtc  a**  taken  from  Ammeter 


Load  ou  Norm  HesMeace  Circuit  a<^  takeu  from  Ammeter 


Fig.  6 — Load  Curvet. 


the  three  return-flue  boilers  to  carry  the  load.  The  results  of 
these  tests  are  given  in  Table  IV.  On  the  following  day  a  simi¬ 
lar  test  was  made  carrying  the  load  solely  with  the  300-hp 
Stirling  water-tube  boiler.  The  results  of  this  test  are  given 
in  Table  V.  A  comparison  of  these  two  tables  shows  that  coal 
per  pound  of  steam  was  nearly  30  per  cent  less  when  one  boiler 
was  used  than  when  three  were  used,  and  further  investigation 
shows  that  the  greatest  specific  coal  consumption  with  the 
three  boilers  occurred  during  the  night  when  the  load  was 
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equivalent  to  271,468  kw-hours.  Therefore,  the  real  output  of 
the  station,  when  figured  on  a  money  basis,  is  equivalent  to- 
644,386  kw-hours,  and  the  coal  really  costs  about  0.74  cent  per 
kw-hour,  instead  of  1.3  cents  as  was  given  above,  which  com¬ 
pares  well  with  the  best  practice  in  large  stations. 

The  costs  and  financial  facts  given  below  have  been  taken 
from  the  annual  report  of  the  company  covering  the  year  end¬ 
ing  Oct.  31,  1909. 

TABLE  VI. — FINANCIAL  AND  OPERATI.NC.  DATA. 


The  capital  stock  has  paid  dividends  of  6  per  cent  for  the  past 
five  years,  and  previous  to  that  paid  dividends  of  4  per  cent. 

The  receipts  for  the  year  ending  Oct.  31,  1909,  were,  as  shown 
in  the  foregoing  statement.  $42,767.18,  as  compared  to  $41,206.20 
for  the  previous  year.  In  order  to  compare  this  plant  with 
other  central  stations  the  following  facts  and  factors  for  the 
year  ending  Oct.  31,  1909,  may  be  considered.  Table  VII  is  in 
the  same  form  as  previous  similar  compilations  printed  in  these 
columns,  covering  22  central  stations. 

TABLE  VII. — FACTS  AND  FACTORS. 


Assets. 

Power  plant  . 

Lines  in  Hillsboro . 

Transmission  lines . 

Steam  heat  mains . 

Merchandise  . . 

Accounts  receivable . 

Real  Estate . _ . 

Raymond  distribution  system  and  substation 
Harvel  “  •' 

Irving  “  “  “ 

Witt 

Coffeen  “  “  “  “ 

Ice  plant . . 

Open  accounts . 


$27,1 19.42 
15,308.10 
10,867.37 
9,898.36 
1,220.94 
1,608.82 

5.830-34 

6,795-37 


1,976.17 

2,229.36 

4.534-58 

7-391-08 

18,907.56 

144.17 


$i  13,831.64 


Liabilities. 

Capital  stock . $61,500.00 

Bonded  debt .  12,000.00 

Bills  payable .  9,715-00 

Accounts  payable . 1,818.56 

Meter  deposit .  352-63 

Lighting  deposit .  18.0'. 

Surplus  .  24,624.69 

Balance  due  on  contract  to  purchase  Raymond  plant .  3.i35.ou 

Cash  .  27.80 

Banks  .  639.96 


$113,831.64 


E.xpenses. 

Insurance  . . $  725.22 

Taxes  .  279.45 

Postage  and  stationery .  310.30 

Office  payroll . 1,373-66 

Freight  and  express .  349-87 

Expense — miscellaneous  office  .  1.554-38 

Lamps  . 639-54 

Repairs  .  903.26 

Line  repairs  .  449.60 

Arc  Repairs  .  262.88 

Station — ^labor  and  miscellaneous  supplies .  3,949.01 

Fuel  .  . .  4.797  40 

Oil  and  waste  .  141.43 

Water  .  979.60 

Raymond  expense  .  674.31 

Harvel  expense  . ^ .  437.64 

Irving  expense  .  474.87 

Witt  expense  .  99.20 

Ice  plant  expense  . 5,213.28 


— General  Information,  Company  No.  23. 

Electrical  rating  of  station,  kw .  290 

Total  population  of  district  served .  7.700 

B — Utilization  or  Investment  and  Apparatus. 

Total  liabilities  per  rated  kw .  300 

Gross  yearly  income  (including  ice  and  steam  heating)  per 

rated  kw .  147.00 

Gross  yearly  income  per  rated  kw  (including  electrical  receipts 

only)  .  82.00 

Gross  yearly  income  per  $100  liability .  49.00 

Per  cent  of  gross  yearly  income  spent  for  operation,  includ¬ 
ing  everything  but  depreciation  and  interest .  55.00 

Yearly  operating  expenses  per  $100  liability .  27.00 

Average  income  per  consumer,  lighting  receipts  only .  29.00 

Total  connected  load  in  kw  per  kw  of  station  rating .  1.9 

Connected  load  in  lamps  per  kw  of  station  rating .  1.2 

Connected  kw  load  in  motors  per  kw  of  station  rating .  0.5 

Connected  kw  load  in  heating  apparatus  per  kw  of  station 

rating  . . . .  0.2 

Kw-hours  sold  or  accounted  for  per*ioo  kw  hours  generated...  .  72 

Kw  rating  of  transformers  per  kw  of  a.  c.  station  rating .  0.7 

Kw  rating  of  transformers  per  kw  of  connected  load .  0.38 

C — Development  of  Territory  Served. 

(jross  yearly  income  per  capita  of  population .  5.55 

Liabilities  per  capita  .  11.20 

Watts  station  rating,  per  capita .  38.00 

Number  of  electric  consumers  per  too  of  population .  7.2 

Steam  investment  per  ft.  of  steam  heating  main .  4.00 

Ice  investment  per  ton  of  ice  rated  output  per  day .  $950. 


By  comparing  these  figures  with  other  electric  plants  where  a 
similar  amount  of  money  is  invested  it  is  seen  that  the  gross 
and  net  returns  are  abnormally  high.  This  is  due,  of  course, 
to  the  combination  of  the  three  utilities  in  one  organization  and 
to  good  maintenance.  The  electric  part  of  the  undertaking 
alone  shows  receipts  above  the  average,  but  nothing  remark¬ 
able,  and,  in  fact,  the  figures  for  the  electric  end  of  the  business 
indicate  that  the  electrical  development  per  capita  of  popula¬ 
tion  is  not  as  high  in  Hillsboro  and  surrounding  towns  as  in 
many  places  where  a  more  intensive  cultivation  of  electric 
service  has  been  made.  This,  however,  is  a  healthy  condition 
as  it  indicates  that  electric  service  may  be  developed  consider¬ 
ably  more  than  it  is  at  the  present  time.  As  matters  stand  at 


$23,655.90 


TABLE  VIII. — GENERATING  COST  FOR  JULY,  I909. 


Receipts. 


Lighting  . $15,997.61 

Meters  . 1,253.48 

Power  . 1,261.80 

Steam  heat  earnings . '. . .  4,121.87 

Street  lighting  .  5,437-53 

Construction  (contracting  and  supplies) .  1,966.51 

Rents  . 274.00 

Ice  plant  receipts  .  12.393.37 

Other  sources  . 61.01 


$42,767. 18 


From  the  statements  as  to  receipts  it  will  be  seen  that  the 
total  receipts  for  electric  energy  and  service  were  $23,950.22; 
for  steam  heating,  $4,121.87,  and  for  ice,  $12,393.37.  The  in¬ 
vestment  in  steam-heat  mains  was  $9,898.36  and  the  investment 
in  the  ice  plant  $18,907.56.  The  contracting  and  supply  busi¬ 
ness  brought  in  gross  revenue  of  nearly  $2,000. 

The  statement  of  assets  includes  the  amounts  actually  in¬ 
vested  in  the  various  parts  of  the  plant,  less  depreciation,  up  to 
Oct.  31,  1908.  The  depreciation  has  not  been  deducted  for  the 
year  ending  Oct.  31,  1909.  Depreciation  has  been  written  off 
annually  at  the  following  rates; 

Plant,  10  per  cent ;  lines,  8  per  cent ;  transmission  lines.  5  per 
cent ;  steam  heat  mains,  5  per  cent ;  ice  plant,  5  per  cent. 

This  depreciation  amounted  in  1908  to  $5,800.51.  It  is  ap¬ 
proximately  6  per  cent  on  the  total  actual  investment.  Com¬ 
paring  the  assets  in  the  shape  of  plant  investments  with  the  lia¬ 
bilities  in  the  shape  of  capital  stock,  bonded  debt  and  floating 
debt  it  will  be  seen  that  there  is  a  surplus,  which  represents  net 
earnings  that  have  been  put  into  new  plant  and  extensions. 


Wages  . 

Water  . 

Oil  and  waste 

Fuel  . . 

Miscellaneous 


Repairs  . 

.\xc  repairs  . 

F.ine  repairs  .  . . . 
Raymond  expense 
Harvel  expense  . , 
Irving  expense  .  . 


.Station. 


Maintenance. 


'otal  Cost. 
$260.00 
31-09 
10.00 
128.20 
30.42 

Cents  per 
kw-Uour. 
0.96 
0.  II 
0.03 
0.48 
0.  II 

35-98 

0.13 

62.77 

0.23 

2336 

0.08 

13-99 

0.04 

V86 

0.0 1 

6.25 

O.OI 

General  Expense  Account. 


Office  payroll  . 

Fire  insurance  . 

TJability  insurance  . 

Taxes  . 

Bonded  debt  . 

Bills  payable  . 

Depreciation  . 

Freight  and  express . 

Rent  . 

Postage,  stationery  and  printing 
General  expense  . 


105.00 

0.39 

31-44 

0.1 1 

30.83 

O.Il 

12.40 

0.04 

50.00 

0.18 

52.00 

0.19 

295-72 

1. 1 1 

18.08 

0.06 

10.00 

0.03 

10.00 

o.»3 

70.18 

0.26 

$1,291.57 

4.70 

present  the  company  has  a  considerable  investment  in  distribut¬ 
ing  lines  and  substations  in  the  various  towns  which  it  serves 
electrically,  which  investment  has  not  as  yet  been  fully  utilized 
by  the  development  of  electric  service  in  those  towns.  A  more 
intensive  development  of  electric  service  in  surrounding  towns 
and  of  the  motor  business  in  Hillsboro  will  doubtless  yield 
greater  returns  on  the  existing  investment. 


MOTOR-DRIVEN  PUMPS  FOR  IRRIGATION 
PURPOSES  AT  ROCHESTER,  N.  Y. 


Fig.  3 — Motor-Driven  Pump  In  Greenhouse. 


Fig.  1 — Electric  Irrigation  Outfit  at  Irondequoit,  N.  Y. 

ing  electrical  energy  to  growers  in  its  territory,  the  Rochester 
Railway  &  Light  Company  has  been  conducting  experiments 
to  ascertain  the  possibilities  in  this  direction.  So  thoroughly 
is  the  company  convinced  of  the  excellence  of  irrigation  that 
it  has  appointed  one  of  its  engineers  to  take  charge  of  this 
branch  of  the  work.  This  engineer  is  in  touch  with  all  of  the 
irrigation  projects  throughout  the  country,  working  out  costs, 
plans,  etc.,  so  as  to  be  able  to  give  the  farmers  throughout  the 
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.\s  is  probably  well  known,  the  western  part  of  New  York 
is  very  largely  given  over  to  fruit  growing.  Experience  every¬ 
where  has  demonstrated  that  by  means  of  irrigation,  larger 
crops  and  better  fruit  are  possible,  and  with  a  view  to  furnish- 


is  so  unreliable,  however,  that  the  element  of  gamble  tradition¬ 
ally  found  in  farming  work  has  been  a  serious  menace  to  the 
gardener’s  business.  From  the  nature  of  the  crops,  a  very  short 
drought  is  quite  unsupportable,  where  the  dry  spell  might  be 
tolerated  in  general  farming. 

Irrigation  business  from  the  central-station  point  of  view  is 


'm 


Fig.  2 — Motor- Driven  Irrigation  Pump. 

territory  within  30  miles  of  Rochester  facts,  as  far  as  possible, 
of  what  can  be  done. 

One  of  the  towns  adjacent  to  Rochester — Irondequoit — is 
very  largely  devoted  to  market  gardening,  the  products  being 
largely  sent  to  New  York  and  to  Philadelphia.  The  lands 
lying  along  the  mouth  of  Irondequoit  Creek  are  very  rich,  being 
composed  mostly  of  alluvial  deposits  brought  down  annually  by 


Fig.  4 — Irrigation  Pump  Driven  from  Motor  Attacl.ed  to  Wall. 

very  desirable,  as  it  is  all  off-peak  both  seasonally  and  from 
hour  to  hour.  Moreover,  the  company  has  found  that  the  man 
who  irrigates  has  his  income  so  materially  increased  that  he 
can  afford  to  hav’e  his  home  wired,  put  in  modern  plumbing,  use 
during  the  summer  various  lines  of  electric  cooking,  motors 
for  churning  and  for  milking;  and  in  other  lines  the  possibili¬ 
ties  are  almost  unlimited.  Except  for  large  irrigation  projects. 


An  analysis  of  the  cost  of  production  of  electricity  per  kw- 
hour  which  was  made  for  July,  1909,  gave  the  results  shown  in 
Table  VIII.  During  this  month  the  output  was  26,483  kw-hours. 

The  company  is  under  the  general  management  of  its  presi¬ 
dent,  Mr.  J.  J.  Frey.  Mr.  B.  H.  Walcher,  secretary,  has  charge 
of  all  contracting  and  general-office  details.  Mr.  J.  E.  Stras- 
baugh,  superintendent,  has  charge  of  the  electrical  department 
and  lines.  Mr.  Jesse  L.  Best,  chief  engineer,  has  charge  of  the 
power  station,  the  steam-heat  mains  and  ice  plant. 


the  stream,  and  the  region  is  therefore  a  very -rich  truck 
gardening  district.  The  gardeners  have  been  for  a  number 
of  years  using  irrigation  more  or  less,  and  this  was  heretofore 
supplied  by  windmills.  The  prime  source  of  pow'er  for  these 
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the  company’s  regular  maximum  rate  of  8  cents  per  kw-hour 
is  very  satisfactory.  Exceptionally  low  rates  are  offered  in 
large  irrigating  propositions,  especially  where  the  energy  used 
is  taken  between  10  p.  m.  and  6  a.  m. — that  is,  during  those 
hours  when  there  is  very  little,  if  any,  call  for  energy  for 
motors  on  the  regular  circuits.  It  is  also  advantageous  for 
the  farmer  to  irrigate  at  these  hours,  because  less  water  is 
required  and  this  has  sufficient  time  to  sink  into  the  ground 
oefore  sunrise  when  evaporation  is  more  marked. 

The  intention  of  the  company  is  eventually  to  distribute  the 
^ectricity  through  the  farming  territory  over  bi-metallic  bare 
wires  on  poles  spaced  approximately  from  200  ft.  to  300  ft.  apart 
and  at  a  tension  of  6600  volts  or  11,000  volts.  Those  farms 
at  present  employing  electricity  for  irrigation  purposes  are 
located  close  to  the  trolley  and  transmission  lines  and  are  thus 
easily  supplied. 

In  order  to  determine  the  increase  of  revenue  possible  owing 
to  irrigation,  experiments  were  made  on  a  peach  orchard  near 
Williamson,  N.  Y,  In  the  seven  acres  irrigated  with  water 
pumped  from  I.ake  Ontario  there  were  400  trees.  The  yield 
last  season  was  approximately  2000  bushels.  The  fruit  was 


Fig.  5 — Motor-Driven  Pump  Connected  to  Two  Wells. 

large  and  luscious,  while  that  from  other  parts  not  irrigated 
was  hard  and  small.  The  peaches  also  brought  50  cents  a 
bushel  more  in  the  market  and  while  the  cost  of  the  installation 
was  $700  the  increased  return  amounted  to  $1,700.  Irrigation 
also  gave  a  more  vigorous  growth  to  the  wot)d  and  the  wood 
seemed  to  be  ripened  considerably  in  advance  of  the  wood  on 
trees  not  irrigated.  This,  as  every  fruit  grower  knows,  is  one 
of  the  best  forms  of  insi]rance  for  a  fine  crop  the  succeeding 
season. 

The  accompanying  illustrations  show  a  number  of  installa¬ 
tions  already  made  by  the  Rochester  company  at  Irondequoit. 
Fig.  I  shows  a  motor  and  pump  connected  to  a  125-ft.  well.  The 
apparatus  is  employed  for  pumping  water  into  a  tank  capable 
of  carrying  a  pressure  of  60  lb.  From  this  tank  all  the  water 
required  for  domestic  use  and  for  irrigation  is  supplied.  The 
deep-well  pump  is  belted  to  a  2-hp  motor.  Fig.  2  shows  an¬ 
other  2-hp  induction-motor  belted  outfit  pumping  from  a  75-ft. 
well.  The  water  is  pumped  into  an  open  tank  and  also  irrigates 
the  ground  in  the  greenhouse  and  that  for  outdoor  garden 
purposes.  In  addition  water  for  domestic  purposes  is  pumped 
to  a  pressure  tank  about  300  ft.  from  the  well. 

Fig.  3  illustrates  a  i-hp  induction  motor  in  a  greenhouse 
driving  a  pyramid  pump  connected  to  a  26-ft.  well.  Water 
from  the  pump  is  delivered  to  a  florist’s  greenhouse  and  is 


also  used  for  outdoor  irrigation.  The  profit  in  one  season  on 
a  small  irrigated  patch  of  sweet  peas  paid  for  the  motor  and 
pump.  The  arrangement  is  such  that  water  can  be  pumped 
from  an  open  tank  or  can  be  supplied  direct  to  the  green  houses 
from  the  pump.  A  somewhat  similar  installation,  pumping 
water  from  a  well  30  ft.  deep  and  about  300  ft.  away  from  the 
pump  and  motor,  is  shown  in  Fig.  4.  Water  is  supplied  from 
an  open  tank  or  pumped  direct  to  the  greenhouse.  The  outfit 
shown  in  Fig.  5  is  piped  to  two  wells,  one  of  which  is  located 
about  200  ft  from  the  pump.  The  i-hp  induction  motor  and 
pyramid  pump  supplies  water  to  a  greenhouse  and  also  water 
for  irrigation  purposes  outside.  The  work  at  Irondequoit  is 
still  looked  upon  as,  experimental,  but  the  results  obtained  are 
such  as  to  justify  the  belief  that  motor-driven  pumps  will  be 
used  exclusively  for  irrigation  purposes  in  the  territory  men¬ 
tioned. 


ELECTRICITY  IN  BRICK  MAKING. 


Perhaps  the  first  brick-making  concern  in  the  Chicago  area 
to  use  electrical  energy  in  the  manufacture  of  bricks  is  the 
Chicago  Brick  Company,  which  has  a  brick  yard  at  Dalton,'  a 
suburban  neighborhood  in  the  southeastern  part  of  Chicago. 
This  company  has  in  service  a  600-hp  Corliss  engine  to  drive 
the  various  machinery  used  in  the  manufacture  of  bricks. 
However,  more  energy  is  needed,  and  this  will  be  obtained  from 
the  Commonwealth  Edison  Company,  a  line  being  extended 
from  the  Roseland  substation.  Six  440-volt,  three-phase  induc¬ 
tion  motors  will  be  installed.  Two  of  these,  of  50  hp  each,  will 
be  belted  to  large  drying  fans.  Another  50-hp  motor  will  drive 
two  centrifugal  flood  pumps  placed  in  the  pump  house.  The 
shaft  of  this  motor  will  be  extended  and  supplied  with  two  pul¬ 
leys,  each  belted  to  a  centrifugal  pump.  A  25-hp  motor  will 
drive  another  centrifugal  pump  used  for  pumping  water  out  of 
the  clay  pit.  There  will  be  also,  in  the  initial  electrical  installa¬ 
tion,  two  3-hp  motors  which  will  operate  mechanical  stokers  in 
connection  with  the  kilns.  The  drying  fans  will  supply  heated 
air  to  accelerate  evaporation  of  the  moisture  from  the  bricks 
in  the  process  of  manufacture. 

In  some  respects  the  electrical  operation  of  brick  yards  is 
an  excellent  proposition  for  the  central-station  company,  be¬ 
cause  it  is  usually  impracticable  to  pursue  the  process  of  mak¬ 
ing  bricks,  which  is  largely  done  outdoors,  during  the  winter 
months,  so  that  to  a  considerable  extent  the  demand  is  shut  off 
during  the  heavy  winter  lighting  peak.  In  the  case  of  the  Chi¬ 
cago  Brick  Company  the  plant  is  shut  down  during  December 
and  January,  and  partially  during  February.  Therefore,  the 
load  is  largely  an  off-peak  proposition.  Furthermore,  the  ma¬ 
chinery  in  the  case  of  the  Chicago  Brick  Company  is  all  shut 
down  about  4  p.  m.  each  day,  except  the  drying  fans,  which  are 
kept  in  operation  for  24  hours  daily. 


METER  RENTS  AND  MINIMUM  RATES. 


By  Alton  D.  Adams. 

P.4RT  from  special  statute,  order  or  contract,  it  is  the  duty 
of  electrical  supply  companies  to  maintain  a  suitable 
e.m.f.  at  the  premises  of  consumers.  Having  done 
this,  the  company  is  not  under  obligation  to  furnish  service 
wires,  meters  or  other  fixtures  on  the  premises  of  a  consumer, 
unless  these  things  are  necessary  to  avoid  discrimination. 

It  follows  that  if  an  electric  company  assumes  to  furnish  its 
customers  with  meters  or  other  fixtures  it  may  charge  a  rental 
for  them  apart  from  and  in  addition  to  the  price  of  the  electric 
energy  supplied.  To  be  perfectly  fair  to  both  the  company  and 
its  consumers,  the  meter  rent  should  be  charged  to  all  without 
regard  to  the  amount  of  energy  received,  and  should  bear  a  rea¬ 
sonable  relation  to  the  size  and  value  of  the  meter  in  each  case. 

Gas  supply  in  England  has  always  been  conducted  on  the 
theory  that  either  the  gas  companies  or  the  consumers  might 
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furnish  the  meters,  if  any  were  used,  but  that  when  the  gas 
companies  furnished  the  meters  they  might  charge  rent  for 
them.  Thus  by  the  Gasworks  Qauses  Act,  1871,  it  was  made  the 
duty  of  each  gas  consumer  to  use  a  meter  if  required  to  do  so 
by  the  gas  company,  and  to  keep  his  meter  in  repair  at  his  own 
expense.  By  the  same  act  the  gas  companies  were  required  to  , 
sell  or  rent  meters  to  consumers  that  desired  them. 

The  rule  that  each  consumer  must  provide  his  own  meter, 
either  by  rental  or  purchase,  and  must  keep  it  in  repair  at  his 
own  expense,  finds  much  to  support  it  in  the  nature  of  the 
transaction  by  which  the  consumer  is  supplied  with  electrical 
energy.  At  the  start  it  is  to  be  noted  that  the  meter  is  devoted 
exclusively  to  the  use  of  the  consumer  on  whose  premises  it  is 
installed,  and  cannot,  like  the  generating  station  and  general 
distributing  system,  serve  all  the  consumers  in  commoa  More 
than  this,  the  company  has  no  control  over  the  supply  to  each 
consumer  further  than  to  maintain  a  suitable  e.m.f.  at  his 
premises.  If  the  consumer  desires  a  supply  at  any  instant,  he 
by  his  own  act  of  turning  a  switch  or  making  connections 
draws  it  from  the  mains  of  the  company.  As  it  is  thus  clearly 
the  act  of  the  consumer  when  energy  is  taken  from  the  mains 
of  the  company,  why  should  not  the  consumer  provide  for  the 
measurement  of  what  he  takes,  and  cause  a  record  of  it  to  be 
reported  to  the  company? 

That  this  duty  rests  on  the  consumer  was  the  view  of  the 
court  in  a  water-supply  case,  where  the  principle  is  evidently 
the  same  as  in  electrical  supply. 

In  this  case  the  question  was  whether  the  supply  company 
or  the  consumer  should  be  required  to  furnish  a  meter  to 
measure  the  water  used  by  him,  where  there  was  no  statute 
on  the  subject  Stated  in  the  language  of  the  court,  the  de¬ 
cision  was  thus: 

“Accordingly,  the  question  I  have  to  determine  really  is 
whether  it  is  Mr.  Bingham’s  duty  at  his  own  expense  to  measure 
the  water  which  is  taken,  or  whether  he  is  accurate  when  he 
says  that  it  rests  with  the  water-works  company  alone  to  meas¬ 
ure  the  water  which  they  supply.  Now,  the  argument  of  coun¬ 
sel  for  the  defendant  has  been  that  the  water-works  company 
should  supply  the  water  to  be  paid  for  by  measurement  and  is, 
therefore,  the  one  that  ought  to  know  exactly  what  is  sup¬ 
plied.  *  *  *  Now,  in  order  that  I  may  put  as  shortly  and 
as  clearly  as  I  can  the  grounds  of  my  decision,  and  show  what 
I  conceive  to  be  the  fallacy  of  this  argument,  I  must  state  ex¬ 
actly  how  this  water  is  supplied.  The  Sheffield  company  are 
bound  to  put  mains  down  the  street.  They  are  bound  to  keep 
these  mains  charged  with  water  at  high  pressure,  and  having 
done  that  every  householder  in  Sheffield  is  free  either  to  make 
use  of  the  water  in  that  main  or  to  decline  to  make  use  of  it 
as  he  pleases.  *  *  * 

“On  that  simple  ground  I  come  to  the  conclusion  that  the 
consumer  is  the  person  who  must  measure  the  water.  He  is. 
indeed,  the  only  person  who  can  measure  it,  because  the  com¬ 
pany  does  not  know  either  at  what  time  or  under  what  cir 
cumstances,  or  in  what  quantity  he  may  be  minded  at  any  mo¬ 
ment  to  take  the  water  for  the  use  of  the  bath,  and  upon  that 
ground,  and  that  ground  alone,  I  should  come  to  the  conclu¬ 
sion,  if  I  had  to  deal  with  this  matter  as  res  integra,  that  Mr. 
Bingham  and  every  other  consumer  is  bound  himself  to  meas¬ 
ure  the  water  which  he  takes  and  to  keep  a  record  of  it,  and  to 
inform  the  company  how  much  he  has  taken  and  how  much  he 
is  liable  to  pay  for.’’ 

The  decree  of  the  court  was :  “That  the  defendant  is  bound 
at  his  own  expense  to  measure  accurately  by  some  sufficient, 
automatic  and  self-registering  meter  or  other  instrument  or  in 
some  other  equally  accurate  way,  and  to  record  the  amount  of 
water  taken  from  time  to  time  and  used  in  such  bath.”  *  *  ♦ 
The  greater  fairness  of  meter  rents  over  an  inclusive  charge 
for  the  product  supplied  was  asserted  two  years  ago  by  the 
Public  Central  Committee  of  the  London  County  Council  after 
an  investigation  of  the  subject.  In  its  own  words  the  con¬ 
clusion  of  the  committee  was; 

“That  the  charge  for  meters  is  fairer  in  its  incidence  than 
an  inclusive  charge  for  the  price  of  gas.” 


Meter  expenses  must,  of  course,  be  borne  by  consumers  in 
some  form,  and  what  can  be  more  fair  than  that  each  con¬ 
sumer  pay  the  entire  expense  of  the  meter  devoted  to  his  ex¬ 
clusive  use? 

By  the  general  imposition  of  meter  rents  an  electric  com¬ 
pany  may  make  a  material  addition  to  its  income,  as  shown  by 
the  experience  of  the  English  gas  companies.  During  a  recent 
year  51  out  of  55  of  the  large  English  gas  companies  charged 
meter  rents,  and  in  the  case  of  the  South  Metropolitan  Com¬ 
pany,  of  London,  the  income  from  meter  rentals  was  about 
$350,000. 

In  some  States,  however,  the  right  to  charge  meter  rent  is 
limited  by  statute,  and  there  are  also  special  statutes  or  ordi¬ 
nances  that  affect  the  right  to  charge  meter  rent  in  particular 
cities.  So,  too,  there  are  many  instances  where  special  statutes 
or  ordinances  fix  the  maximum  rate  per  kw-hour  for  electric 
energy,  but  do  not  mention  meter  rent. 

Of  course,  much  depends  on  the  exact  language  of  each  par¬ 
ticular  statute  or  ordinance,  but  it  will  be  found  that  most 
statutes  or  ordinances  dealing  with  maximum  rates  do  not  ex¬ 
clude  every  charge  in  the  nature  of  meter  rent. 

Where  a  statute,  order  or  ordinance  simply  fixes  the  rate  per 
kw-hour  for  electricity,  the  weight  of  precedent  and  authority 
indicates  that  a  meter  rent  or  at  least  a  minimum  monthly 
charge  may  be  made  in  addition  to  the  rate  for  energy  so  fixed. 

Thus,  in  England,  the  special  acts  of  many  gas  companies 
have  fixed  standard  rates  per  1000  cu.  ft.  of  gas  under  the 
sliding  scale,  but  such  gas  companies  have  generally  continued 
to  charge  meter  rents  without  opposition. 

A  like  instance  is  that  of  the  Boston  Consolidated  Gas  Com¬ 
pany,  which  had  its  standard  price  per  1000  cu.  ft.  of  gas  in 
connection  with  the  sliding  scale  fixed  by  a  special  Massachu¬ 
setts  statute.  When  this  statute  was  passed  tiie  Boston  com¬ 
pany  was  not  charging  meter  rent,  but  after  accepting  the 
statute  the  company  imposed  a  meter  rent  in  addition  to  the 
rates  fixed,  and  this  meter  rent  has  not  been  contested. 

In  the  Leominster  case  a  minimum  charge  of  $i  per  meter 
per  month  by  the  electric  company  was  contested  on  the  ground 
that  it  violated  a  prior  order  of  the  Gas  and  Electric  Light 
Commission  of  Massachusetts  “that  on  and  after  the  first  day 
of  June,  1909,  the  net  price  charged  *  •  *  for  electricity 
shall  not  exceed  16  cents  per  kw-hour.” 

It  appeared  that  in  the  same  months  the  minimum  rate  of 
$i  amounted  to  more  than  16  cents  per  kw-hour  of  energy  re¬ 
ceived  by  very  small  consumers,  but  the  commissioners  de¬ 
cided  that  a  maximum  rate  of  16  cents  per  kw-hour  plus  a 
minimum  monthly  rate  of  $i  was  a  fair  compliance  with  the 
above  order. 

In  line  with  the  decision  last  noted  is  that  of  the  Missouri 
court  in  a  case  where  the  franchise  of  a  company  required  it 
to  “furnish  the  public  lamps  of  the  city,  and  to  the  inhabitants 
of  the  city  *  *  *  gas  at  a  price  per  cubic  foot  not  exceed¬ 

ing  the  rate  charged  in  similarly  situated  places.” 

The  fact  was  that  the  gas  company  made  a  charge  of  $1.25 
per  meter  per  month,  called  meter  rent,  and  this  charge  cov¬ 
ered  all  gas  up  to  500  cu.  ft.  In  spite  of  the  contentions  that 
the  gas  company  could  only  charge  “at  a  price  per  cubic  foot” 
as  provided  in  the  franchise,  the  court  held  that  the  charge  of 
$1.25  per  meter  per  month  could  be  made. 

Kentucky  appears  to  have  gone  further  than  any  other  State 
in  limiting  additional  charges  in  the  form  of  meter  rents  or 
minimum  rates,  where  the  price  per  1000  cu.  ft.  of  gas  is  fixed 
by  statute  or  ordinance.  Where  the  charter  of  a  corpora¬ 
tion  in  that  State  provided  that  gas  should  be  furnished  “at 
a  price  not  to  exceed  $1.35  per  cu.  ft.,”  the  court  held 
that  a  charge  called  “meter  rent”  and  imposed  only  on  those 
who  used  less  than  a  certain  amount  of  gas  per  month,  could 
not  be  collected.  The  court  treated  this  so-called  meter  rent 
merely  as  a  means  to  increase  the  gas  rate  to  small  consumers. 
If  the  meter  rent  had  been  charged  to  all  consumers  and  it 
had  been  impressed  on  the  court  that  the  supply  of  gas  does  not 
involve  the  use  of  a  meter  by  the  company,  a  different  result 
might  perhaps  have  been  reached. 
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Even  where  the  statute  forbids  a  meter  rent  as  such,  it  may 
be  legal  to  make  a  minimum  or  ready-to-serve  charge.  This 
was  the  decision  in  a  case  where  the  electric  company  made  a 
minimum  charge  of  $1.10  per  month  to  a  consumer,  under  a 
statute  that  prohibited  meter  rent,  and  the  court  said  in  ex¬ 
planation  :  “The  Legislature  did  not  intend  to  compel  the 
company  to  put  in  a  meter  and  hold  itself  in  readiness  to  serve 
those  who  use  none  of  the  commodity  to  be  supplied.” 

The  proper  basis  for  a  minimum  charge  apart  from  meter 
rent  is  the  necessary  expense  incurred  by  the  company  for  the 
especial  benefit  of  each  consumer. 


COMMERCIAL  MOTOR  SERVICE  RATES  AND  THEIR 
EFFECT  ON  STATION  ECONOMY. 

By  a.  E.  Walden. 

HE  rate  question  has  been  one  of  the  most  widely  dis¬ 
cussed  topics  to  date  both  among  and  outside  of  those 
engaged  in  the  operation  of  electric  public-service  in¬ 
stallations.  In  the  majority  of  cities  and  towns  the  rates  for 
motor  service  have  been  made  without  a  study  of  the  costs  to 
the  producer,  or  manufacturer,  and  user,  of  the  motors  in  the 
various  manufacturing  establishments  and  industries ;  or  a 
study  of  the  ways  and  means  to  reduce  the  cost  of  operation 
to  the  consumer  and  still  receive  as  high  a  rate  for  the  energy 
furnished  as  is  consistent  with  continuous  and  satisfactory 
service,  thereby  securing  a  maximum  return  to  the  stockholder 
with  a  minimum  investment  in  plant,  copper  and  distribution 
equipment,  at  the  same  time  reducing  the  cost  of  energy  to 
consumer  and  allowing  him  a  greater  margin  in  the  manu¬ 
factured  article. 

This  acts  at  once  to  relieve  one  serious  condition  too  often 
overlooked  by  many  central -station  managers  in  the  effort  to 
make  a  plant  pay  on  high  rates,  and  that  is  tfie  cost  of  cutting 
in  and  out  customers  after  a  two  or  three  months’  trial  of  the 
service  because  they  cannot  afford  to  pay  the  cost.  This  state¬ 
ment  does  not  refer  to  those  that  cannot  afford  the  service 
owing  to  their  financial  condition,  or  to  the  fact  that  they  use 
some  waste  product. 

The  writer  has  known  of  one  case  where  a  500-hp  steam  plant 
was  displaced  by  a  motor  installation  of  the  same  rating,  in 
which  steam  was  made  by  burning  a  waste  product.  The  sale 
of  the  waste  product  now  pays  for  the  entire  cost  of  energy 
supplied,  and  leaves  a  small  profit  besides.  In  addition  to  this, 
the  cost  of  operation  and  maintenance,  as  well  as  depreciation, 
and  especially  insurance,  have  been  reduced. 

The  effect  on  the  central  station  will  be  surprising  if  the 
motor  service  is  given  a  fair  trial.  Beginning  at  the  station,  it 
will  be  found  a  fact  that  most  engines  operating  at  or  about 
one-quarter  load  will  require  from  60  per  cent  to  70  per  cent 
of  the  steam  required  to  operate  at  full  load.  Now,  what  does 
this  mean  to  the  operating  costs?  In  the  first  place,  there  is 
only  a  very  small  increase  in  operating  expenses,  such  as  oil, 
waste  and  maintenance,  no  additional  expense  for  labor,  and 
almost  none  for  fuel,  up  to  a  point  very  near  full  load,  for  a 
motor  load  operating  between  the  hours  of  6  a.  m.  and  5  p.  m., 
equal  to  the  peak  load  at  night. 

'  Coming  now  to  the  distribution  system,  it  should  be  so  laid 
out  as  to  utilize  the  copper  in  the  lines  for  both  motor  and 
lamp  service,  otherwise  the  lighting  lines  will  be  practically  idle 
during  the  day,  and  the  same  condition  applies  to  copper  in¬ 
stalled  for  motor  service  only  at  night.  The  contracts  should 
have  restrictions  that  will  prevent  overlapping  of  the  two 
classes  of  service  on  the  peak,  and  thereby  secure  the  maximum 
income  per  pound  of  copper  and  per  kilowatt  of*  equipment 
installed. 

These  facts  also  bring  up  the  question  of  the  type  of  motor 
to  be  most  suitable  for  the  company,  and  the  question  of  rating ; 
the  effect  of  the  price  of  the  motor  on  both  the  business  pros¬ 
pects  of  the  company  and  that  of  the  prospective  customer. 

In  the  first  place,  use  should  be  made  of  a  motor  that  will 
permit  the  use  of  single-phase  feeders,  which  are  more  satis¬ 


factory  for  lighting,  and  no  restrictions  should  be  placed  on 
single-phase  installations  so  long  as  the  motor  used  has  high 
starting  torque,  low  current  starting  characteristics  and  a  high 
power-factor  at  all  loads,  and  the  load  of  installation  does  not 
exceed  the  capacity  of  the  feeders.  Or  again,  the  system  may 
be  so  laid  out  that  all  feeders  operate  as  polyphase  circuits  dur¬ 
ing  the  day,  and  single-phase  at  night,  the  contracts  being  so 
worded  that  parties  using  polyphase  motors  after  certain  hours 
do  so  at  their  own  risk.  This  action  will  tend  to  keep  the  motor 
load  off  the  peak.  This  result  can  very  easily  be  obtained  in 
the  three-phase,  four-wire  system. 

The  most  efficient  motor  will  probably  be  the  highest  in  first 
cost,  and  the  purchaser  may  object  to  the  cost  when  comparing 
the  prices  with  some  other  make  and  type  of  motor.  Where 
does  this  affect  him  as  compared  with  the  company?  In  any 
case  there  is  only  a  slight  difference  in  the  price  which  the  pur¬ 
chaser  pays  but  once  if  the  most  efficient  motor  is  purchased, 
but  which  is  paid  for  many  times  by  both  the  company  and  the 
purchaser  if  the  cheaper  and  less  efficient  motor  is  purchased  by 
the  consumer  to  save  slightly  in  first  cost.  The  purchase  of  a 
motor  of  low  efficiency  requires  the  company  to  make  a  larger 
outlay  in  both  line  and  equipment,  with  the  consequent  losses 
and  the  inevitable  result  is  that  the  company  is  compelled  to 
charge  more  for  the  service  than  it  would  have  to  do  with  the 
more  efficient  unit;  the  purchaser  pays  more  for  his  service 
both  because  his  unit  consumes  more  energy  and  because  it 
costs  the  company  more  to  manufacture  the  energy. 

The  question  of  the  maximum  return  per  kilowatt  in  plant, 
copper  and  transformers,  will,  or  should,  determine  the  type 
of  motor  to  be  used,  as  the  effect  of  the  motors  on  the  regula¬ 
tion  will  be  found  practically  nil,  as  compared  to  what  will  be 
found  in  a  large  number  of  stations  if  the  proper  transformers 
and  generators  are  installed  for  inductive  loads,  with  a  care¬ 
fully  arranged  motor  installation.  This  is  especially  true  of 
the  transformers.  The  regulation  is  also  affected  by  the  size 
of  the  motors  and  the  load  they  carry  to  a  very  great  extent. 
The  control  of  the  size  is  the  next  question. 

The  rates  for  motor  service  should  be  so  worked  out  that  a 
motor  only  large  enough  to  do  the  average  work  required,  even 
if  overloaded  occasionally,  would  be  installed,  for  why  should 
the  company  install  equipment  in  lines  and  transformers  for  a 
customer  who  thinks  he  may  install  some  additional  machinery 
at  some  future  period,  which  also  depends  on  the  growth  of 
his  business  and  may  require  25  per  cent  to  75  per  cent  more 
power?  The  effect  of  this  on  the  company  is  that  the  motor 
is  about  half  loaded,  probably  less,  the  power-factor  is  low. 
resulting  in  reduced  loading  capacity  of  feeders  for  others, 
heats  the  transformers  and  requires  more  equipment  at  the 
plant,  and  does  not  permit  of  the  operation  of  the  engines  at 
the  maximum  efficiency. 

The  rate  should  be  so  made  that  the  smaller  the  motor  in¬ 
stalled,  and  the  nearer  to  full  load  that  it  is  operated,  and  the 
longer  the  hours  it  is  operated  the  lower  should  be  the  rate. 
This  statement  applies  to  all  consumers,  large  and  small,  though 
there  will  be  a  slight  increase  to  the  small  consumer  due  to  the 
fact  that  a  small  installation  costs  more  per  kilowatt  and  the 
losses  are  greater.  It  costs  as  much  to  read  meters,  bill  and  col¬ 
lect  for  the  small  consumer  as  it  does  for  the  large,  although  the 
kw-hours  consumed  will  be  very  much  less.  The  rate  should 
favor  the  long-hour  consumer  and  induce  him  to  lay  out  his 
plant  so  as  to  reduce  to  a  minimum  the  cost  of  shafting  and 
hangers  in  use  that  do  not  produce  a  revenue,  grouping  his 
machines  for  proper  routing  of  material,  and  keeping  those 
machines  together  that  are  used  most  continuously.  This  ar¬ 
rangement,  together  with  accessibility,  will  result  in  greater  out¬ 
put  for  the  customer  and  secure  a  higher  power  factor  with  the 
consequent  reduction  in  the  size  of  transformers  and  meters 
installed. 

The  company  should  test  the  consumer’s  equipment  periodi¬ 
cally,  to  enlighten  the  consumer  as  to  when  he  should  over¬ 
haul  his  equipment,  to  show  him  where  he  can  reduce  his 
costs,  see  that  the  motors  are  in  proper  condition  and  are  not 
taking  excessive  power.  By  careful  handling  it  will  be  found 
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possible  to  reduce  the  transformer  rating  from  i  kw  per 
horse-power  to  0.8  kw  per  horse-power — small  in  itself,  but 
large  in  the  aggregate.  These  changes  result  in  a  saving  to  the 
consumer,  in  that  he  operates  longer  hours,  turning  off  more 
work  costing  less,  and  secures  a  rate  that  is  satisfactory  to 
him,  while  he  is  a  standing  advertisement  for  the  company. 

The  company  should  keep  a  record  of  each  installation  with 
the  special  points  overcome  and  changes  made  for  improve¬ 
ment,  as  well  as  the  possible  changes  that  could  be  made  that 
would  increase  the  consumer’s  output  and  reduce  his  cost,  and 
in  time  the  consumer  will  look  to  the  company  for  advice  to 
improve  his  arrangements.  A  record  should  be  kept  of  the  iron 
losses  in  the  motors  or  no-load  losses,  and  the  increase  in 
these  losses  due  to  an  increase  in  voltage,  and  one  should  see 
that  the  frequency  is  at  the  standard  because  the  losses  are 
increased  by  these  changes  as  well  as  ageing  of  the  iron,  which 
has  been  known  to  increase  100  per  cent  in  a  year,  due  to  in¬ 
crease  in  voltage  and  low  frequency.  A  record  should  be 
kept  of  the  bearing  losses  on  the  shafting,  which  run  from  75 
watts  on  is/16-in.  to  350  watts  on  2-in.  shafting,  and  over  in 
large  sizes.  The  effect  of  heavy  flywheels  should  be  noted,  as 
in  many  cases,  like  triplex-pump  and  marble-grinding  installa¬ 
tions,  the  motor  horse-power  may  be  reduced  by  from  25  to  50 
per  cent,  and  do  the  work  as  satisfactorily  in  every  way  when  a 
flywheel  is  added.  The  same  argument  will  apply  to  belted 
elevators,  corn  grinders,  planers  handling  heavy  rail  or  frog 
w'ork.  In  one  case  of  this  kind  a  gang  press  required  a  lo-kw 

TABLE  I. — 3000  HOURS  PER  YEAR,  LOAD  FACTOR  6o  PER  CENT. 

[  50  100  soo  1 

Rating  of  unit,  in  hp .  5  15  40  '{to  to  and  V 

(.100  300  over  J 

Cost  per  hp.ycar,  in  dollars. .  150.00  100.00  80.00  60.00  40.00  36.00 

Cost  per  hp-hour,  in  cents. . .  .058  .  .033  .026  .02  .013  .012 

input  at  the  time  the  punch  passed  through  the  metal  and  less 
than  3  kw  to  run  it  light,  yet  a  30-hp  motor  will  c^erate  from 
12  to  15  of  these  presses,  the  heavy  flsrwheels  acting  together. 
In  this  case  each  wheel  weighed  about  450  lb.,  was  42  in.  in 
diameter  and  the  speed  about  100  r.p.m.  The  records  should 


Careful  investigation  in  the  United  States  has  shown  that 
the  cost  of  steam  power  will  run  from  something  over  $30 
per  hp-year  in  very  large  installations  to  $150  per  hp-year  in 
small  installations,  if  the  cost  of  all  labor,  repairs,  water  for 
steam,  and  water  for  condensing,  and  the  cost  to  pump  if  it  is 
not  purchased,  insurance,  interest,  depreciation,  oil,  waste  and 
taxes  are  properly  proportioned.  The  energy  cost  is  also  af¬ 
fected  by  the  load  factor,  which  in  the  greater  number  of  cases 
will  be  about  60  per  cent.  The  average  cost  for  all  steam 
service  is  between  $40  and  $70  per  hp-year. 

The  data  from  which  the  outlined  rates  and  chart  were  de¬ 
termined  were  obtained  from  reliable  tests,  reports  of  manu¬ 
facturing  associations,  technical  papers,  etc.,  all  based  on  10- 
hour  service  per  day. 

The  Ontario  Hydroelectric  Power  Commission  found  for  a 
load  of  75  per  cent  of  the  rated  equipment  of  the  steam  plant 
that  the  cost  per  horse-power  of  average  demand  for  a  lo-hp 
installation  was  $163  per  year,  and  for  an  installation  of  500- 
hp,  compound  condensing,  about  $35.75  per  year.  These  fig¬ 
ures  are  governed  by  changes  in  the  price  of  fuel  and  the  care 
with  which  the  plant  is  handled,  as  well  as  first  cost.  The 
average  cost  for  the  installations  from  10  hp  to  500  hp  is  $64 
per  year  per  horse-power. 

The  load  factor  in  a  majority  of  steam  plants  will  be  found 
under  75  per  cent  and  the  hp-year  cost  will  be  increased  ac¬ 
cordingly. 

Table  II  will  show'  how  manufacturers  arrive  at  low  costs 
and  thereby  mislead  themselves  by  dividing  their  costs  as  rated. 

Table  III  shows  the  increase  in  cost  per  hp-year  as  the  load  is 
reduced.  The  values  in  Tables  II  and  III  were  taken  from  a 
report  of  the  Ontario  Hydroelecfric  Power  Commission,  and 
they  agree  very  closely  with  those  obtained,  as  previously  noted, 
in  this  country. 

The  owner  of  a  plant  rarely  considers  the  load  factor  or  the 
fact  that  an  underloaded  plant  not  only  requires  a  greater 
amount  of  fuel,  but  also  that  the  interest  and  maintenance 
charges  are  higher  per  hp-hour  actually  delivered  to  do  the 
work;  the  charges  do  not  appeal  to  the  owner  because  they  are 


TABLE  II. — YEARLY  COSTS,  ENGINE  RUNNING  75  PER  CENT  OF  RATED  LOAD,  3OOO  HOURS  PER  YEAR. 


Rating  of  unit  hp . 

Cost  per  year  per  hp  of  average  demand,  dollars 

Cost  per  hp  hour,  cents . 

Cost  per  year  per  rated  hp,  dollars . 

Total  cost  per  year,  dollars . 


-TYPE  OF  ENGINE- 


Sim. 

Sim. 

Sim. 

Non<on. 

Comp. 

N  on-con. 

Comp. 

Non-con. 

Comp. 

Cond. 

Non -con. 

Non-con. 

Non-con. 

Comp. 

Cond. 

Comp. 

Cond. 

Comp. 

10 

30 

so 

100 

100 

300 

300 

500 

500 

163-43 

94.66 

80.83 

58.84 

58.72 

42.15 

40.16 

36.77 

35-75 

5-4S 

3-15 

2.69 

1.96 

1.96 

1.42 

1.34 

1.23 

1.19 

122.57 

70.99 

60.62 

44.13 

44.04 

31.61 

30.12 

27.58 

26.82 

1,225.70 

2,129.9 

3.030.9 

4,413.00 

4.403.2 

9.483-7 

9.037-5 

13.788.7 

13,411.2 

TABLE  III. — YEARLY  COSTS,  ENGINE  RUNNING  50  PER  CENT  RATED  LOAD,  3OOO  HOURS  PER  YEAR. 


Rating  of  unit,  hp . 

Cost  per  year  per  hp  of  average  demand,  dollars 

Cost  jrer  hp.hour,  cents . 

Cost  per  year  per  rated  hp,  dollars . : . 

Total  cost  per  year,  dollars . 


- TYPE  OF  ENGINE- 


Sim.  Sim.  Non-con.  Non-con.  Comp. 

Non-con.  Non-con.  Sim.  Comp.  ‘Cond. 

10  30  50  100  100 

224.00  127.44  105.64  77.16  68.66 

7-4S  4-25  3.52  2.57  2.29 

112.00  63.72  52.82  38.58  38.33 

1,120.00  1,911.6  2,640.9  3,858.00  3,833.2 


Non-con.  Comp.  Non-con.  Non-con. 
Comp.  Cond.  Comp.  Comp. 

300  300  500  500 

55.12  52.75  47.20  4690 

1.84  1.26  1.57  1.56 

27.56,  26.37  23-60  23.45 

8,268.7  7,912.5  11,801.2  11,723.7 


include  the  size  and  make  of  each  machine  and  the  power  re¬ 
quired  at  full  load,  the  load  factor,  the  routing  of  material, 
the  grouping  and  the  time  the  machines  are  operated  relative 
to  others  in  the  same  group  or  on  the  same  product';  then  any 
question  that  may  arise  can  be  easily  settled  and  any  trouble 
located  at  once.  These  records,  if  properly  kept,  will  show  the 
load  factor  and  enable  a  motor  solicitor  familiar  with  various 
classes  of  equipment  to  judge  very  accurately  a  new  installa¬ 
tion  of  a  different  character  and  select  the  motor  equipment 
very  closely  for  industrial  plants  before  any  test  is  made.  The 
company  should  reserve  the  right  to  change  any  motor  not 
deemed  suitable.  The  company  manufacturing  and  selling  the 
motors  should  co-operate  with  the  central-station  company. 

The  cost  of  the  service  will  depend  somewhat  on  the  market 
for  energy,  which  in  many  cases  must  be  practically  created, 
and  a  careful  investigation  of  the  territory  should  be  made  for 
probable  business;  moreover,  inducements  should  be  offered 
to  try  out  the  motor  equipment,  because  after  the  first  installa¬ 
tion  or  two  the  rest  will  be  comparatively  easy. 


covered  up  under  charges  for  the  whole .  plant,  but  in  some 
plants  these  charges  are  of  considerable  moment. 

There  is  another  condition  in  the  case  of  motor  service, 
where  a  fixed  charge  is  made  per  kilowatt  of  installation,  and 
a  sliding  scale  of  rates  per  kw-hour  consumed,  where  it  is  not 
fair  to  charge  a  motor  consumer  high  rates  for  service,  based 
as  the  charges  mostly  are  on  lighting  determinations  or  a  par¬ 
tial  load  of  lamps  and  motors,  until  the  motor  load  equals  the 
peak  lighting  load,  or  at  least  75  per  cent  of  it. 

It  is  the  writer’s  belief  that  the  same  feeders  should  serve  for 
both  lamps  and  motors,  the  feeder  panels  being  designed  for 
single-phase  distribution  at  2300  volts  and  for  from  100  amp  to 
150  amp  and  arranged  to  be  connected  across  any  phase  of  a 
three-phase  busbar  for  motor  service  distribution.  These  con¬ 
clusions  were  reached  after  an  extended  experience  with  a 
motor  load  varying  from  75  per  cent  of  peak  night  load  to  a 
motor  load  equal  to  the  night  peak  load.  This  motor  load  was 
used  in  motors  of  all  sizes  up  to  and  including  40  hp,  receiving 
energy  from  the  regular  commercial  circuits. 


i 


March  3,  1910. 


tion  costs,  consideration  was  given  to  the  various  classes  of 
service  and  to  the  time  the  maximum  peak  occurred  as  fol¬ 
lows  :  A  commercial  load  peak  lasting  four  hours  was  the 
average  for  the  year.  This  load  tears  all  the  office  expense 
and  interest  charges  outside  of  those  directly  ‘due  to  the  arc 
lighting,  the  distribution  being  made  accordingly,  the  problem  be¬ 
ing  to  increase  plant  earnings  without  additional  investment  in 
copper.  The  arc  lighting  stands  alone,  as  the  lines  can  be 
utilized  for  only  a  certain  average  number  of  hours  per  year; 
therefore,  all  arc  charges  and  earnings  must  be  made  during, 
say,  12  hours  daily.  The  first  two  hours’  peak  will  be  reduced 
in  steps  with  the  station  load.  The  ne.xt  load  considered  is  pleas¬ 
ure  resorts,  saloons  or  long-hour  customers,  and  then  the  known 
all-night  load,  the  incomes  being  made  up  from  the  Consumers’ 
ledger  and  distributed  along  corresponding  lines. 

From  generating  and  distributing  sheets  charts  'can  be  ap¬ 
plied  to  any  system.  General  expense  includes  taxes  and  in¬ 
terest. 

Fig.  2  shows  the  actual  load  curve  for  a  plant  without  any 
motor  load.  Fig.  3  shows  the  effect  of  the  “day  circuit’’  on  the 
load  factor,  with  motor  rates  in  effect  for  the  same  plant. 


The  accompanying  curves  for  motor  service  charges  were 
made  up  on  the  assumption  that  the  fixed  charges  on  generation 
are  those  necessary  for  the  up-keep  of  a  going  concern,  and  the 


PRODUCER  GAS-POWER  PLANT,  AND  MOTOR 
DRIVEN  ICE-CREAM  FACTORY. 
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Besides  being  unique  in  several  respects  the  ice-crcam  factory 
illustrated  herewith  is  of  interest  as  exemplifying  the  con¬ 
venience  and  nicety  with  which  electrical  means  may  be  em¬ 
ployed  for  distributing  the  cheap  energy  developed  by  a  small 
producer-gas  power  plant.  Also,  unusual  in  a  small  shop  of 


Fig.  1 — Curves  of  Suggested  Retail  Electric  Motor  Service. 


variable  charges  are  those  due  to  load  changes  and  the  diver¬ 
sity  factor. 

In  making  up  the  curves  it  was  borne  in  mind  that  the 


2 — Load  Curve  without  Motor  Load. 


smaller  the  horse-power,  the  greater  the  cost  of  transformers, 
lines  and  meters  per  horse-power  and  also  that  the  core  losses 
are  greater,  considering  these  as  fixed  charges;  once  the  core 


Fig.  1 — Generating  Equipment. 


this  kind,  close  records  have  been  kept  of  the  switchboard 
instrument  readings,  and  although  all  of  the 'electricity  gen¬ 
erated  is  used  within  the  walls  of  the  ice-cream  factory  itself, 
the  owner  is  enabled  at  any  time  to  turn  to  his  books  and  find, 
for  a  given  period,  both  the  electrical  production  and  finished 
factory  output,  in  terms  of  the  coal  delivered  to  his  bins.  The 
present  plant  well  illustrates  the  adaptability  of  the  gas-power 
outfit  for  operation  by  inexpert  attendance,  since  no  engineer 
is  employed,  the  operators  of  the  ice-cream  machinery  firing 
and  supervising  the  producer  and  engine  during  intervals  in 
their  other  work. 

The  plant  referred  to  is  the  ice-cream  factory  of  Mr.  William 
Ohlhaver,  which  is  located  in  the  outskirts  of  Aurora,  Ill.,  and 
supplies  all  kinds  of  frozen  delicacies  and  a  limited  amount  of 
artificial  ice  for  local  consumption  among  Aurora’s  30,000  in¬ 
habitants.  The  building  is  a  modern,  two-story  wooden  struc¬ 
ture,  one  side  of  the  lower  floor  of  which  is  occupied  by  the 
losses  were  determined,  the  energy  rate  could  be  as  low  as  the  generating  and  refrigerating  machinery. 

station  generating  cost.  In  arriving  at  generating  and  distribu-  The  prime  mover  of  the  Ohlhaver  installation  is  a  7S-hp, 


Fig.  3 — Curve  Showing  Effect  of  Motor  Load. 
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three-cylinder,  vertical  Nash  gas  engine  supplied  with  gas  from 
a  7S-hp  Industrial  suction-type  anthracite  producer.  Directly 
connected  to  the  gas-engine  shaft,  which  revolves  at  260  r.p.m., 
is  a  50-kw,  125-volt  Western  Electric  direct-current  generator 
which  supplies  electrical  energy  for  operating  the  75  aggregate 
horse-power  of  motors  with  which  the  plant  is  equipped.  The 
generator  panel  is  equipped  with  held  switch  and  rheostat, 
generator  and  load  switches,  and  ammeter,  voltmeter  and  sta¬ 
tion-type  watt-hour  meter,  for  indicating  and  recording  the 
generator  output.  A  switchboard  clock  and  pressure  gage, 
showing  the  compressor  and  receiver  ammonia  pressures,  have 
also  been  mounted  on  this  panel  for  the  convenience  of  the 
operator. 

The  30-ton  Larsen-Baker  ammonia  compressor  which  sup¬ 
plies  refrigeration  to  the  plant,  is  belt  driven  by  a  40-hp  West¬ 
ern  Electric  motor,  controlled  from  a  starting-box  mounted 
just  at  the  right  of  the  switchboard.  Other  staring  rheosats 
on  the  same  wall  serve  to  operate  the  water  and  brine  pumps. 
The  brine  is  circulated  by  a  centrifugal  pump  driven  at  1475 


Fig.  2 — Qas  Power  Plant,  Generator  and  Switchboard.  Compressor 
Motor  In  Foreground. 


r.p.m.  by  a  lo-hp  motor.  A  vertical-type,  s-hp  motor,  running 
at  1800  r.p.m.,  supplies  50  gal.  of  cooling  water  per  minute  from 
a  6-in.  well,  188  ft.  deep,  at  the  side  of  the  building.  This  cool¬ 
ing  water  first  traverses  the  condenser  of  the  refrigerating 
system,  extracting  the  heat  of  the  liquefying  ammonia,  which 
raises  its  temperature  only  slightly.  The  water  is  then  circu¬ 
lated  through  the  jackets  of  the  gas  engine,  from  which  it 
emerges  heated  to  a  temperature  such  that  it  becomes  very 
useful  about  the  plant  for  washing  up  cans  and  machines, 
loosening  containers,  etc. 

In  the  process  of  making  ice  cream  at  the  Aurora  factory 
the  constituent  fluids  and  flavorings  are  first  mixed,  on  the 
second  floor,  in  a  500-gal.  mixer  built  by  Mr.  Ohlhaver.  From 
this  room,  where  the  temperature  is  maintained  just  above  the 
freezing  point,  the  mixed  cream  is  conveyed  by  gravity  through 
sanitary  piping  to  the  four  Miller  globe  brine  freezers,  which 
are  driven  by  a  lo-hp  motor,  through  belts  and  shafting.  The 
sanitary  piping  is  put  up  in  readily  detachable  joints,  which 
can  be  quickly  taken  down  for  daily  washing  in  hot  water. 
The  four  freezing  machines  are  supplied  with  brine  circulation 
directly  from  the  brine  cooling  tank.  The  brine  traverses  these 
freezers  at  a  temperature  of  about  6  deg.  Fahr.  Each  machine 
has  a  holding  capacity  of  about  14  gal.,  and  the  four  will  freeze 
40  gal.  of  ice  cream  in  seven  minutes.  From  1000  gal.  to  1500 
gal.  a  day  are  ordinarily  produced  in  these  freezers  during  the 
summer  time,  while  in  case  of  necessity  they  may  be  forced 
to  a  3000-gal.  output  in  24  hours. 

From  the  freezers,  the  ice  cream  is  removed  to  the  storing- 
room,  where  it  is  allowed  to  harden  to  the  consistency  of  the 
commercial  article.  It  should  be  noted  that  when  the  process 
of  “freezing”  in  the  rotating-paddle  machines  is  over,  the 
cream  is  not. yet  so  “stiff,”  but  that  it  will  flow  like  thick 
syrup  out  of  the  openings  in  the  freezer  sides.  The  ice-cream 
storing-room  is  a  compartment  32  ft.  x  10  ft.  and  8  h.  high.  A 
5-hp  motor-driven  fan  provides  this  room  with  a  continuous 


blast  of  air  chilled-  to  a  temperature  of  from  o  deg.  Fahr.  to 
10  deg.  Fahr.  by  being  passed  through  coils  of  pipe  in  which 
brine  is  circulating.  The  down-spouts  and  cold-air  conduit 
are  placed  on  the  ceiling.  This  compartment  is  built  of  con¬ 
crete,  insulated  with  ground  cork  and  cork  board,  and  is 
finished  in  white  enamel.  It  is  adapted  to  be  divided  into  five 
separate  rooms  for  storing  bulk  cream,  the  total  storing  capac¬ 
ity  being  about  8000  gal.  The  storing-room  is  the  final  finish¬ 
ing  and  depository  given  the  ice  cream;  here  it  may  be  kept 
in  perfect  condition  for  an  indefinite  time,  or  until  required.  A 
storing  cupboard  is  also  provided  for  finishing  and  preserving 
300  gal.  of  brick  ice  cream,  in  the  thick  wall  which  separates 
the  storing-room  from  the  workroom  where  the  freezing  ma¬ 
chines  and  generating  apparatus  are  located. 

The  ice-making  plant  has  a  rated  output  of  tons  per  day. 
I'he  can  tank  holds  90  300-lb.  cakes,  one  of  which  can  be  com¬ 
pletely  frozen  in  48  hours.  The  brine  used  for  the  ice-making 
operation  is  taken  at  about  8  deg.  Fahr.  after  it  has  served  its 
purposes  in  the  freezing  machines  and  the  air-cooling  coils  for 
the  storing-room.  From  the  freezing  tank  the  300-lb.  cakes 
are  carried  on  a  tramway  conveyor  to.  the  chute  leading  down  to 
the  crushing  machine,  which  deposits  the  cracked  ice  onto  a 
conveyor,  returning  it  to  the  ice-storage  room.  The  crusher 
and  conveyor  are  operated  by  a  5-hp  motor. 

A  freight  elevator  capable  of  lifting  2000  lb.  runs  to  the  sec¬ 
ond  story  and  is  operated  by  a  5-hp  motor.  The  motor  driving  the 
ice  crusher  and  conveyor  also  operates  a  line  of  shafting  in  the 
second-story  room,  from  which  there  are  belted  a  blower  for 
inducing  an  improved  draft  on  the  producer,  and  an  air  com¬ 
pressor  which  delivers  compressed  air  to  three  lo-cu.  ft.  stor¬ 
age  tanks  for  starting  the  gas  engines. 

Besides  the  75  hp  of  motor  load  enumerated,  the  Ohlhaver 
generator  supplies  the  lighting  for  the  building,  comprising 
about  90  25-watt  tantalum  and  i6-cp  carbon  lamps  scattered 
throughout  the  factory  and  office.  The  owner  has  also  found 


Fig.  3 — Motor- Driven  Ice  Cream  Freezers. 

it  convenient  and  inexpensive  to  warm  his  office  by  an  electric 
air  heater  consuming  about  1300  watts. 

The  operation  of  the  producer  plant  and  engine,  since  its  in¬ 
stallation  in  April,  1909,  has  been  a  source  of  satisfaction  and 
some  pride  to  those  who  have  had  it  in  charge.  From  800  lb. 
to  1000  lb.  of  pea  anthracite  coal  is  required  for  24  hours’  opera¬ 
tion  of  the  plant.  This  coal  is  purchased  at  $480  per  ton,  which 
is  its  cost  delivered  to  the  factory.  No  engineer  or  attendant 
thus  especially  designated  is  employed.  The  man  engaged  about 
the  ice-cream  factory  and  refrigerating  apparatus  adds  the  care 
of  the  plant  and  engine  to  his  regular  duties,  and  looks  after 
the  machinery  when  his  other  demands  allow.  The  producer 
is  fired  every  three  hours,  175  lb.  of  coal  being  charged  at  a 
time.  About  15  minutes  of  the  attendant’s  time  is  required  for 
this  purpose  at  three-hour  intervals,  while  a  total  of  another 
hour  or  so  per  day  is  devoted  to  general  supervision  of  the 
producer,  engine  and  electrical  machinery. 
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Mr.  Ohlhaver  computes  that  he  is  developing  electrical  energy 
at  a  cost  of  less  than  cent  per  kw-hour.  This  includes  coal, 
waste,  oil  and  labor,  the  latter  being  figured  as  the  portion  of 
the  man’s  time  actually  spent  in  attendance  on  the  plant,  but 
no  mention  is  made  of  plant  depreciation  and  interest  on  the 
investment.  During  the  nine  months  the  plant  has  been  run¬ 
ning,  Mr.  Ohlhaver  reports  that  no  further  expense  has  been 
encountered  for  repairs  than  the  purchase  of  a  set  of  new  igni¬ 
ter  points  for  $12. 

August  is  a  heavy  month  in  the  ice-cream  business.  During 

that  month  of  1909  the  plant  records  show  that  the  machinery 
consumed  a  total  of  26,764  kw-hours.  This  energy  was  de¬ 
veloped  at  the  following  expense ; 

Coal,  19  tons,  at  $4.80 .  $91.20 

Waste  .  .50 

Oil .  7.00 

Labor  .  6.75 

$105.45 

During  this  time  the  plant  was  being  operated  on  a  24-hour- 
a-day  run  for  six  weeks.  A  daily  average  of  seven  tons  of  ice 
was  then  being  withdrawn  from  the  can  tank,  while  the  re¬ 
mainder  of  the  full  refrigeration  capacity  was  utilized  for  the 
ice-cream  machinery,  storing-rooms,  etc 

On  the  other  hand,  last  October  was  an  average  poor  month 
for  frozen  foodstuffs  in  this  section.  During  this  time  only 
6106  kw-hours  were  required.  This  energy  was  produced  at  the 
following  cost : 


Coal,  6.5  tons,  at  $4.80 .  $31.20 

Waste  .  .30 

Dil  .  3.20 

r.,abor  .  4"S«> 


$39.20 

When  the  load  is  thus  low  in  the  winter  months  it  is  the 
practice  to  shut  down  the  plant  every  day  or  two,  relying  on  the 
storage  capacity  of  the  brine  to  maintain  an  even  temperature 
in.  the  cooling-rooms.  Running  at  such  diminished  output  as  in 
October,  the  rate  for  energy  is  about  0.642  cent  per  kw-hour, 
rising  from  that  of  0.400  cent  per  kw-hour  in  August,  although 
in  considering  these  figures  the  reader  must  remember  that  the 
cost  sheets  do  not  include  the  items  of  depreciation  and  inter¬ 
est  on  capital  investment  as  was  mentioned  above.  The  method 
of  figuring  the  peculiar  labor  charge  has  also  been  explained 
previously. 

During  the  six  months  from  May  i  to  Nov.  i,  1909,  the  Ohl¬ 
haver  plant  developed  a  total  of  90,708  kw-hours.  For  this 
service  there  was  expended  $383.05  for  coal.  $32.45  for  waste 
and  oil,  and  $31.80  for  labor,  making  the  total  cost  $447.30. 
Thus  the  average  cost  of  a  kw-hour  during  the  six  months  men¬ 
tioned,  which  include  the  ice-cream  manufacturer’s  principal 
time  of  business,  was  less  than  0.5  cent. 

The  whole  refrigerating  plant  and  gas-power  equipment  has 
been  arranged  for,  literally,  “one-man  operation.’’  The  atten¬ 
dant  busy  in  front  of  his  ice-cream  freezers  can  include  in  a 
sidewise  glance  an  inspection  of  the  switchboard,  electrical 
meters  and  pressure  gages,  while  all  the  important  operating 
parts  of  the  producer  and  engine  are  readily  accessible  to  the 
workroom.  From  his  position  near  the  switchboard  he  may  also 
manipulate  the  starting  rheostats  controlling  the  compressor 
motor,  pump  motors,  cold-air  fan,  etc.  The  practical  working 
of  this  arrangement  was  well  shown  during  the  heavy  days  of 
last  summer  when  the  single  employee  left  in  the  plant  was  fre¬ 
quently  able  to  freeze  1000  gal.  of  ice  cream  in  a  night,  mean¬ 
while  maintaing  close  supervision  over  the  ice-making  appa¬ 
ratus  and  the  gas-power  equipment.  Gas-producer  operation 
and  electrical  distribution  have  seemingly  proved  an  ideal  pair 
in  the  case  of  the  Aurora  factory,  and  the  owner  is  enthusiastic 
over  their  economies  and  advantages. 

The  gas  producer  for  this  plant  was  supplied  by  the  Industrial 
Gas  Power  Company,  the  engine  by  the  National  Meter  Com¬ 
pany,  New  York;  the  generator  and  motors  by  the  Western 
Electric  Company,  Chicago,  and  the  refrigerating  machinery  by 
the  Wishart-Burge  Company,  Chicago. 


TWO-MOTOR  DRIVE  FOR  WEB  PRINTING  PRESS. 

How  Standard  Motors  and  Control  Devices  May  Be 
Applied  to  the  Electrical  Operation  of 
Printing  Presses. 

By  S.  H.  Sharpsteen. 

HE  drive  for  a  web  printing  press  may  be  considered  m 
two  parts:  the  primary  or  productive  drive  and  the  sec¬ 
ondary  or  starting  drive,  which  operates  the  press  at 
approximately  one-twentieth  to  one-thirtieth  of  the  production 
speed.  The  ratio  of  make-ready  to  production  speed  applies 
to  newspaper  work.  Magazine  web-press  production  speeds  are 
usually  much  lower. 

The  solution  of  the  problem  of  obtaining  a  perfectly  satis¬ 
factory  secondary  drive  for  web-printing  presses  has  caused  the 
large  newspapers  much  trouble  and  much  money  and  time 
have  been  spent  in  extensive  investigations.  The  friction  of 
rest  of  a  web  press,  due  to  the  large  number  of  bearings  and 
gears  and  also  to  the  friction  of  the  impression  cylinders  and 
the  adhesive  action  of  the  large  inking  surfaces,  is  very  much 
greater  than  the  friction  of  motion.  This  great  static  friction  to¬ 
gether  with  the  great  inertia  make  the  starting  torque  excessive 
as  compared  to  the  running  torque  at  low  speed.  Therefore, 
when  the  motor  is  equipped  with  the  ordinary  armature  control 
the  tendency  is  for  the  motor  to  develop  a  large  value  of  torque 
and  start  with  a  tremendous  jerk.  As  the  heavy  paper  rolls  are 
usually  started  by  the  pull  on  the  paper,  a  paper  break  is  apt  to 
occur,  wasting  time  and  paper,  or  if  the  paper  is  being  threaded 
into  the  press  the  pressmen  are  liable  to  get  their  fingers  caught 
between  the  rollers. 

When  the  requirements  df  the  secondary  drive  for  a  web 
printing  press  are  properly  understood  it  is  quite  an  easy  matter 
to  produce  the  desired  results. 

For  instance,  a  Hoe  quad  newspaper-printing  press  requires 
approximately  30  hp  to  operate  at  a  maximum  production  speed 
of  24,000  newspapers  per  hour.  At  such  times  the  main  shaft 
runs  at  about  200  r.p.m. 

The  press  can  be  threaded  with  paper  when  the  mainshaft 
operates  at  10  r.p.m.,  or  one-twentieth  of  the  maximum  produc¬ 
tion  speed,  but  one-thirtieth  of  the  maximum  speed,  or  about  7 
r.p.m.,  might  be  more  desirable  for  the  first  running  speed  when 
the  question  of  keeping  down  the  paper  waste  due  to  breakage  at 
the  start  is  considered,  and  especially  if  the  secondary  drive 
brings  the  press  to  this  speed  in  a  jerky  manner. 

As  the  power  necessary  to  drive  the  press  is  almost  in  direct 
proportion  to  the  speed,  it  would  seem  that  a  2-hp  motor  should 
be  large  enough  for  the  secondary  drive,  but  the  large  starting 
friction  requires  a  5-hp  motor  with  a  normal  speed  of  about 
1000  r.p.m. 

Thus  it  is  seen  that  the  size  of  the  motor  for  the  secondary 
drive  is  determined  by  the  value  of  the  starting  torque  re¬ 
quired.  Having  properly  determined  the  rating  of  the  motor 
so  that  it  can  furnish  the  starting  torque  without  requiring  an 
excessive  current,  the  next  thing  is  to  provide  means  for  pre¬ 
venting  rapid  acceleration. 

Field  control  and  multiple  series  connection  of  armatures  will 
not  be  considered  at  this  time,  but  the  bridged  or  shunted  arma¬ 
ture,  as  shown  in  Fig.  i,  offers  a  very  satisfactory  solution  of  the 
problem.  The  effect  of  the  shunt  resistance  is  to  maintain  the 
e.m.f.  across  the  brushes  at  an  almost  constant  value,  which  is 
but  a  fraction  of  the  total  e.m.f.  The  current  taken  from  the 
mains  remains  practically  constant  as  long  as  the  starter  handle 
is  on  the  first  notch.  At  the  first  instant  nearly  all  the  current 
goes  through  the  motor  and  as  its  counter  e.m.f.  increases  due 
to  the  increase  of  speed  the  current  falls  off  very  rapidly  and 
more  and  more  goes  through  the  shunt  resistance  until  the  cur¬ 
rent  through  the  armature  falls  low  enough  just  to  produce  the 
torque  required  by  the  press;  then  no  further  increase  in  speed 
takes  place.  The  shunt  resistance  gives  the  motor  a  drooping 
speed-torque  characteristic,  which  can  be  adjusted  to  fit  the 
case  in  hand. 

By  moving  the  arm  of  the  rheostat  to  the  left  the  resistor  sec- 
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tion  are  cut  out  of  the  armature  circuit  and  transferred  to  the 
shunt  circuit  thus  increasing  the  impressed  e.m.f.  until  full  e.m.f. 
is  across  the  motor.  By  keeping  resistance  in  shunt  during  the 
acceleration  period  the  normal  speed  is  reached  at  a  low  rate 
of  acceleration  and  without  jerks  and  a  start  produced 
that  will  meet  the  requirements  of  make-ready  printing- 
press  drive.  The  press  builders  will  furnish  a  shaft  and  pulley 
to  which  the  secondary  drive  can  be  belted,  the  shaft  being 
geared  to  the  press  with  the  necessary  train  of  gears  to  allow 
the  motor  to  run  at  normal  speed  when  the  press  moves  at  the 
required  make-ready  speed,  and  when  the  motor  of  the  primary 
drive  operates  the  press  beyond  the  range  of  the  secondary 
drive  a  ratchet  allows  the  secondary  drive  and  its  train  of  gears 
to  drop  behind  the  increased  speed  of  the  press  or  come  to  rest, 
as  may  be  desired. 

The  New  York  American  installed  a  drive  of  the  two-motor 
type  in  one  of  its  pressrooms  in  New  York  City  some  years 
ago,  and  it  was  claimed  to  be  the  first  two-motor  web-press 
drive,  using  standard  motors,  with  independent  connection  of  the 
secondary  drive.  It  was  moved  to  the  Far  West  a  short  time 
ago,  but  up  to  that  time  it  was  doing  good  work.  This  drive 
was  planned  by  the  chief  electrician  of  the  journal.  In  this  case 
the  secondary  drive  did  not  use  the  shunted  armature  scheme, 
and,  therefore,  it  was  more  difficult  to  secure  the  proper  start. 
It  was  started  by  the  same  controller  arm  that  was  used  on  the 
primary  drive,  thus  requiring  a  controller  of  special  design ; 


Fig.  1 — Bridge  Control.  Fig.  2 — Dynamic  Brake. 


By  the  use  of  a  first-class  armature  speed  controller  with  a 
reasonable  number  of  points  or  steps  it  is  an  easy  matter  to 
bring  a  press  to  production  speed  with  the  primary  drive  and 
control  without  breaking  the  paper  after  the  secondary  equip¬ 
ment  has  made  a  successful  start. 

It  is  a  little  more  economical  of  space  to  have  two  special 
motors  mounted  together  on  one  base,  or  the  secondary  motor 
may  be  placed  upon  the  primary  motor,  allowing  the  former 
to  drive  through  the  shaft  of  the  primary  motor,  than  to  have 
the  two  standard  motors,  each  on  its  own  base  and  separately 
connected  to  the  press.  However,  it  is  good  practice  to  use 
standard  apparatus,  other  things  being  equal,  and  in  addition 
to  this  the  separate  drive  allows  the  press  to  be  turned  over  with 
the  small  motor  for  repairs  and  adjustment  while  the  armature 
of  the  large  motor  is  out  for  repairs.  *  , 

Summing  up,  it  may  be  said  that  a  satisfactory  drive  for  a 
web-printing  press  may  be  made  up  of  standard  apparatus  as 
follows :  For  starting,  a  standard  motor  with  the  usual  starter 
and  a  low-resistance  grid  or  wire  resistor  connected  across  the 
armature,  as  shown  in  Fig.  i,  should  be  used.  The  motor  should 
be  large  enough  to  produce  the  initial  torque  without  requiring 
excessive  current  For  running  at  the  normal  speed  a  standard 
motor  may  be  used,  this  motor  being  fitted  with  the  standard 
starter  and  armature  speed  controller;  a  field  rheostat  with 
a  10  per  cent  range  may  be  added  to  the  equipment  where  de¬ 
sired. 

If  a  dynamic  brake  is  wanted  it  may  be  arranged  for  by  plac¬ 
ing  two  contact  pieces  on  the  controller  arm  of  the  primary 
drive,  as  shown  in  Fig.  2,  where  A  represents  the  armature,  B 
and  B  the  commutator  brushes,  to  which  are  attached  two  wires 
IF  and  connecting  in  the  brake  resistance  BR  when  the  arm 
H  leaves  the  controller  dial  D  and  is  forced  back  upon  the  brake 
contact  brushes  C  and  C*. 

An  emergency  stop  may  be  had  by  running  a  push-button  cir¬ 
cuit  around  the  press,  connecting  the  buttons  in  multiple  and 
connecting  the  ends  of  the  circuit  to  the  no-voltage  release  coil 
on  the  starter  and  controller  in  such  a  manner  that  the  coil  will 
be  short-circuited  when  a  button  is  pushed  and  the  no-voltage 
release  allowed  to  act. 


however,  tlicre  is  no  good  reason  why  the  secondary  drive 
should  not  be  started  with  a  standard  combination  starter  and 
a  speed  controller  of  the  same  rating  as  the  motor,  this  starter 
being  placed  close  beside  the  starter  for  the  primary  drive  and 
having  the  armature  bridge  or  shunt  added.  The  starter  and 
controller  should  be  of  a  type  that  will  allow  the  resistance  grids 
to  be  adjusted  for  the  work. 

When  the  primary  drive  is  in  use  the  secondary  drive  may 
continue  to  run  free  until  the  speed  of  the  press  drops  to  a 
point  where  it  would  again  take  hold.  If  a  small  amount  of 
production  speed  adjustment  is  wanted  it  may  be  obtained  by 
changing  the  field  strength  with  a  rheostat  in  the  field  circuit ;  as 
this  field  control  would  not  be  interlocking  with  the  arm  of  the 
large  starter,  in  order  to  have  sufficient  field  strength  at  the 
start,  the  range  of  speed  control  by  field  variation  would  have 
to  be  small. 

It  is  an  easy  matter  to  arrange  for  a  control  of  this  kind  and 
any  good  motor  company  will  furnish  a  motor  that  will  work 
under  these  conditions. 

With  an  arrangement  of  this  kind  in  case  the  press  be  started 
with  the  primary  drive  the  secondary  drive  would  simply  re¬ 
main  at  rest.  The  question  of  the  secondary  motor  running 
free  while  the  press  is  producing  will  be  of  small- importance  in 
newspaper  offices,  especially  where  the  production  ruqs  are 
short. 

If  the  runs  are  long  there  is  no  engineering  reason  why  the 
secondary  drive  should  not  be  shut  down  until  the  press  is  in 
readiness  for  another  start  or  a  slow  threading  speed  is  wanted, 
when  the  man  at  the  controller  would  have  to  place  it  in  com¬ 
mission  again. 

The  bridge  control  for  the  secondary  drive  may  be  used  in 
connection  with  push-button  or  automatic  control  as  well  as 
with  hand  or  manual  control. 


SOME’^ASPECTS  OF  ELECTRIC  HEATING  IN  . 
CHICAGO. 

Possibly  none  of  the  more  prominent  electric  service  organi 
zations  of  the  country  has  such  a  large  proportion  of  non¬ 
lighting  load  as  the  Commonwealth  Edison  Company  of  Chi¬ 
cago.  More  than  half  of  the  total  output  is  supplied  to  railway 
companies  or  to  motors  used  for  industrial  purposes.  In  de¬ 
veloping  this  daylight  load,  especial  attention  has  been  paid  also 
to  the  introduction  of  industrial  electric  heating  appliances  as 
well  as  the  more  widely  used  domestic  heating  devices.  The  de¬ 
gree  of  success  which  has  attended  the  efforts  of  the  company 
in  this  direction  is  of  interest  as  demonstrating  what  may  be 
done  by  intelligent  study  and  unremitting  application  in  secur¬ 
ing  profitable  business  for  idle  generator  capacity  during  hours 
of  reduced  output.  Furthermore,  it  is  recognized  that  not  only 
do  the  heating  appliances  create  an  appreciably  increased  de¬ 
mand  for  electrical  energy,  but  that,  even  in  the  case  of  those 
whose  actual  consumption  is  small,  their  introduction  is  the 
entering  wedge  for  securing  other  kinds  of  electric  service. 
Notably  in  the  case  of  household  electric  flatirons,  the  new 
business  which  follows  the  introduction  of  these  heating  ap¬ 
pliances  into  a  neighborhood  has  proved  of  great  value  in 
popularizing  electric  service. 

Something  over  a  year  ago  the  Commonwealth  Edison  Com¬ 
pany  carried  out  its  successful  campaign  of  distributing  10,000 
flatirons  to  its  residence  customers  on  a  loan  agreement  for  tem¬ 
porary  use,  followed  by  sale  outright with  results  of  populariz¬ 
ing  the  general  domestic  use  of  electrical  energy  to  a  degree 
that  would  have  been  impossible  in  any  other  way.  At  the  same 
time  a  systematic  effort  has  been  made  to  secure  industrial 
electric  heating  business.  Such  industrial  uses  where  heating 
loads  of  fairly  large  individual  consumption  arc  supplied  for 


Fig.  1 — Electric  Soldering  Irons  In  Art  Glass  Factory. 


Fig.  3 — Electric  Irons  In  Tailor  Shop. 


many  hours  each  day,  represent  important  acquisitions,  and 
form  a  profitable  and  growing  proportion  of  the  use  of  electrical 
energy  for  purposes  other  than  lighting,  in  Chicago. 

Much  of  the  local  connected  electric  heating  load  is  in  small 
units  usually  supplied  with  energy  from  the  service  mains  en¬ 
tering  the  building.  Being  under  the  same  meters  as  the  light- 


At  the  present  time  there  is  thus  estimated  to  be  a  total  con¬ 
nected  electric  heating  load  of  nearly  15,000  kw  in  the  city  of 
Chicago.  A  large  item  of  this  aggregate  is  represented  by  the 
20,000  electric  irons  in  domestic  use,  which  taken  at  an  average 
consumption  of  500  watts  each,  total  io,coo  kw.  Radiators,  of 
both  the  luminous  and  the  non-luniinous  types,  comprise  the  next 


largest  figure.  About  800  luminous  radiators  are  installed,  each 
having  an  average  rated  consumption  of  1000  watts,  while  the 
non-luminous  radiators  or  air  heaters,  taking  an  average  of  3000 
watts,  number  200. 

Expressed  in  tabular  form,  the  probable  total  connected  heating 
load  in  Chicago  may  be  itemized  as  per  the  accompanying  table. 

The  miscellaneous'  apparatus  noted  comprises  a  large 
variety  of  electric  heating  appliances  for  which  definite  de¬ 
tailed  figures  cannot  be  given,  and  includes  immersion  coils. 
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ing,  such  electric  heating  apparatus  is  charged  for  at  the  usual 
net  lighting  rate  of  12  cents  per  kw-hour  for  the  first  30  hours’ 
use  of  the  maximum,  and  6  cents  per  kw-hour  for  all  taken 
thereafter.  Where  the  consumer  installs  separate  wiring  for  his 
heating  service,  the  consumption  of  which  is  then  recorded  by  a 
separate  meter,  the  Commonwealth  Edison  Company  makes  the 
customary  net  “power”  charge  of  10  cents  per  kw-hour  for  the 
first  30  hours’  use  of  the  maximum,  5  cents  for  the  second  30 
hours’  use  and  3  cents  per  kw-hour  for  all  thereafter,  with  a 
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Fig.  2 — Electrically  Heated  Can-Capping  Tool. 

minimum  charge  of  50  cents  per  month  for  each  equivalent 
horse-power  of  connected  load. 

The  large  outside  sale  of  electric  heating  appliances  through 
retailers,  jobbers,  department  stores  and  others  makes  difficult 
the  task  of  obtaining  an  accurate  estimate  of  the  heating  ap¬ 
paratus  connected  to  the  central  station  lines  in  Chicago,  but  a 
fairly  close  idea  can  be  obtained  by  a  conservative  combination 
of  the  reports  of  solicitors  and  inspectors  with  the  sales  effected 
through  the  stores,  making,  of  course,  reasonable  allowances  for 
the  apparatus  probably  in  use  but  unreported. 


Fig.  4 — Electrically  Heated  Tire  Branding  Tool. 

sterilizers,  ovens,  hot-wat  heaters  and  urns,  food  warmers,  chaf¬ 
ing  dishes,  waffle  irons,  foot  warmers,  laundry  rolls  and  special 
heating  coils  and  devices  for  medical  and  manufacturing  uses. 

In  the  work  of  the  heating  solicitors  in  Chicago  certain  de¬ 
vices  have  proved  to  be  specially  successful.  The  little  cigar 
lighters  mentioned  are  gradually  being  installed  at  practically 
all  the  downtown  cigar  stands,  where  their  convenience  is  ap¬ 
preciated  by  smokers.  Although  their  consumption  (25  watts) 
is  but  slight,  they  take  energy  from  12  to  16  hours  each  day, 
and  register  quite  an  appreciable  amount  on  the  meter  at  the 
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end  of  the  month.  A  special  goose-neck  stand  for  these  devices 
has  been  brought  out  by  the  specialties  division  of  the  contract 
department  of  the  Commonwealth  Edison  Company  and  is  ar¬ 
ranged  to  sit  on  the  counter  or  showcase,  bringing  the  spring- 
suspended  lighter  «t  a  convenient  height  for  use. 

Electric  disk  stoves,  of  diameters  from  3  to  15  in.,  and  es¬ 
pecially  in  the  6-in.  size,  have  proved  extremely  adaptable  for 


.20,000  irons,  avrran  500  watts .  10,000  kw 

800  luminous  radiators,  average  1000  watts .  800  kw 

1,200  disk  stoves,  averi^c  500  watts .  600  kw 

200  non-luminous  radiators,  average  3000  watts .  600  kw 

800  tailor  and  laundry  irons,  average  soo  watts .  400  kw 

1,000  soldering  irons,  average  300  watts .  300  kw 

soo  glue  pots,  average  300  watts .  150  kw 

3,000  heating  pads,  average  50  watts .  isokw 

280  ci^ar  lighters,  average  23  watts .  7  kw 

Miscellaneous  apparatus .  1,400  kw 


many  applications  of  electric  heat,  being  standard  appliances 
which  can  be  used  for  a  variety  of  purposes.  Grate  fronts  con¬ 
taining  two  or  three  incandescent  heating  units,  and  intended  to 
close  up  old  fireplaces,  making  practical  and  attractive  orna¬ 
ments  to  any  room,  have  been  successfully  applied  in  a  num¬ 
ber  of  instances  in  Chicago. 

Tailors',  cleaners’  and  launderers’  irons  comprise  another  im¬ 
portant  industrial  load,  and  are  especially  urged  by  the  com¬ 
pany’s  solicitors  where  the  presence  of  gasoline  and  inflammable 
vapors  involves  a  fire  risk.  Irons  installed  for  this  purpose  are 
usually  equipped  with  regulator  stands  which  cut  down  the  input 
during  the  time  the  iron  is  resting  on  its  stand  to  60  per  cent  of 
its  operating  consumption,  thus  maintaining  the  iron  when  not 
in  use  at  the  proper  temperature  by  supplying  the  heat  lost 
through  radiation.  The  accompanying  illustration  is  of  a  typical 
Chicago  installation,  and  shows  the  arrangement  of  flexible 
cords,  pilot  lamps,  wiring,  cut-outs,  etc.,  as  advised  by  the  Com¬ 
monwealth  company. 

The  use  of  electric  soldering  tools  has  also  been  pushed  in 
Chicago  with  results  deserved  by  this  useful  implement,  al- 


Flg.  5 — Electrically  Heated  Automatic  Box  Pasting  Machine  and 
Glue  Pot. 

though  not  always  attained  elsewhere.  Many  are  installed  in 
garages  and  other  places  where  an  open  flame  would  endanger 
valuable  property.  A  new  electrical  tool  for  the  tire  repair  de¬ 
partment  is  the  electric  brander,  by  which  key  numbers  or 
dates  arc  put  on  all  repair  jobs  to  identify  the  work  in  case  of 
subsequent  inquiry  or  complaint.  Electric  glue  pots  have  proven 


one  of  the  most  satisfactory  classes  of  apparatus  installed, 
eliminating  fire  risk  and  the  usual  muss  about  the  glue  pot.  An 
accompanying  illustration  shows  a  special  application  of  elec¬ 
tric  heat  to  a  machine  for  glueing  up  cardboard  boxes  at  the 
plant  of  the  Sprague  Warner  Company,  Chicago.  This  device 
was  proposed  and  designed  by  the  heating  and  specialty  division 
of  the  central  station  company  and  consists  of  a  special  copper 
jacketed  vat,  16  x  23  x  5  in.,  which  contains  the  water  in  which 


Fig.  6 — Electric  Soldering  Iron  In  Automobile  Garage. 


the  glue  receptacle  is  immersed.  An  endless  rubber  band 
moistens  the  flaps  of  the  boxes  as  they  are  brought  down  past 
it,  on  the  spokes  of  the  wheel  shown  in  the  illustration.  The 
water  bath  containing  the  glue  pot  for  the  machine  is  heated 
by  two  8-in.  disk  stoves  placed  on  the  bottom  of  the  tank,  from 
which  they  are  insulated  by  heavy  asbestos  sheets  covering  the 
24-oz.  cold-rolled  copper  of  which  the  vat  is  constructed.  The 
glue  for  the  pasting  machine  is  kept  heated  in  the  special  S-gal. 
jacketed  receptacle  shown  in  the  foreground,  from  which  the 
machine  vat  is  replenished  at  intervals.  This  storage  glue  pot 
is  warmed  by  a  three-heat  disk  stove  and  is  also  equipped  with 
a  water  gage  and  funnel  so  that  the  water  lost  by  evaporation 
can  be  replaced  with  the  minimum  attention  from  inexperienced 
employees. 


CENTRAL-STATION  COMBINATION  PLANTS. 

The  combination  of  electric  light  and  power  plants  with 
water  works,  ice  manufacture  and  steam  heating  is  now  very 
common,  but  it  is  the  exception  to  see  these  various  utilities 
worked  together  in  such  a  way  as  to  bring  about  the  best 
economy  of  operation.  The  reason  for  this  seems  to  have 
been  that  in  the  class  of  plants  where  such  combinations  are 
most  frequently  found,  the  engineering  has  been  done  either 
by  the  manufacturing  companies  supplying  the  various  parts 
of  the  plant  or  by  engineers  familiar  with  only  one  branch  of 
the  business.  It  is  the  intention  here  to  call  attention  to  a 
few  of  the  more  common  mistakes  that  have  been  made  in  the 
past  in  connection  with  electric  light  and  power  plants,  also 
supplying  the  other  utilities  mentioned. 

WATER  WORKS. 

Taking  up  first  combination  electric  light  and  water  works 
plants  it  is  frequently  found  that  such  plants  were  designed 
originally  in  such  a  way  as  to  make  no  proper  provision  for 
the  growth  of  the  business.  This  is  true  of  some  plants  which 
have  been  designed  by  excellent  water  works  engineers.  Such 
engineers  have  failed  to  grasp  the  rapid  expansion  which  any 
well  conducted  electric  light  and  power  business  undergoes. 
They  have  taken  as  a  criterion  a  water  works  business  where 
the  growth  has  usually  been  slower  and  has  been  anticipated 
by  the  installation  of  machinery  much  larger  than  is  needed  in 
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the  first  place.  It  goes  without  saying  that  in  the  design  of 
such  a  combination  water  and  electric  plant  provision  should 
be  made  for  the  growth  of  both  parts  of  the  business.  How¬ 
ever,  assuming  that  the  electric  business  is  to  be  properly  de¬ 
veloped,  the  power  requirements  of  the  electric  business  are 
sure  to  be  much  greater  than  for  the  water  works.  As  far 
as  horsepower  in  engines  and  boilers  is  concerned,  therefore, 
the  water  works  is  of  secondary  consideration. 

•  In  many  cases  it  will  be  found  more  flexible  and  economical 
to  produce  all  of  the  power  by  means  of  the  engines  which 
are  driving  the  electric  generators  and  to  operate  the  pumps 
by  motors.  One  good  reason  for  such  a  policy  is  that  in  the 
average  electric  and  water  plant  which  usually  serves  a  small 
community,  the  engines  which  drive  the  electric  generators  to 
give  electric  service  during  hours  of  light  load  are  usually 
considerably  underloaded.  The  addition  to  the  load  imposed 
by  motor-driven  water  pumps  will  considerably  increase  their 
fuel  economy  per  kw-hour.  For  each  steam  engine  or  pump 
operated  there  is  considerable  fixed  loss,  which  is  independent 
of  the  load.  The  total  steam  required  for  both  electric  and 
water  service  will  usually  be  less  with  only  the  electric  engine 
running  than  if  steam  driven  water  pumps  were  operated,  with 
all  their  fixed  losses,  in  addition  to  the  engine  driving  the  elec¬ 
tric  generator  with  its  fixed  losses.  In  other  words,  the  adop¬ 
tion  of  electric  drive  would  eliminate  one  set  of  fixed  engine 
losses. 

If  the  water  works  is  provided  with  a  standpipe  so  that 
the  pumps  need  not  be  operated  during  the  peak  load  in  the 
winter  time,  the  investment  in  electric  generators  and  engines 
to  drive  them  need  not  be  greater  than  if  the  water  works 
were  not  present.  This  is  because  the  capacity  of  generators 
required  to  carry  the  maximum  electric  load  is  the  determining 
feature  in  the  size  of  the  plant  and  the  maximum  electric  load 
does  not  occur  at  a  time  when  electric  pumping  has  to  be  done. 

Even  if  the  water  works  has  no  standpipe  and  is  operated 
either  on  a  direct  pressure  system  or  on  a  pneumatic  pressure 
system  (in  which  a  small  water  reserve  is  maintained  in  pneu¬ 
matic  pressure  tanks  half  filled  with  compressed  air)  it  will 
usually  not  be  necessary  to  operate  the  full  pumping  capacity 
at  the  time  of  the  maximum  fall  and  winter  load  on  the  electric 
plant.  This  is  because  the  capacity  of  the  water  pumping  ma¬ 
chinery  is  determined  by  the  maximum  rate  of  consumption  of 
water,  which  occurs  in  summer  during  the  sprinkling  season. 
Some  of  the  electric  generating  capacity  which  is  used  for 
carrying  the  summer  peak  on  the  water  works  system,  can 
again  be  utilized  for  carrying  the  winter  peak  on  the  electric 
system.  Recognition  must  be  made  of  the  fact,  however,  that 
if  extremely  cold  weather  occurs  during  December,  and  if  the 
water  works  has  a  large  number  of  flat-rate  consumers,  the 
water  consumption  is  likely  to  rise  during  the  cold  days  in 
December,  because  some  consumers  will  let  certain  faucets 
run  to  prevent  freezing  of  pipes. 

Aside  from  the  fuel  economy  which  will  usually  result  upon 
the  adoption  of  motor  drive  in  combination  electric  and  water 
plants,  the  fact  that  electric  pumps  can  be  located  at  almost 
any  point  desired  may  result  in  considerable  economy  in  the  best 
use  of  land.  Furthermore,  it  is  frequently  desirable  to  locate 
pumps  at  some  distance  from  the  power  plant,  and  this  can 
be  done  easily  with  electric  drive.  It  may  be  very  difficult  to 
enlarge  a  power  plant  systematically  with  provision  for  both 
steam  pumps  and  electric  generators.  If,  however,  electric 
pumps  are  used  which  do  not  have  to  be  placed  near  to  the 
boilers  to  avoid  pipe  friction  and  condensation  losses,  it  would 
be  much  easier  to  plan  a  good  installation. 

In  small  plants  an  expedient  which  can  be  used  to  good 
advantage  is  to  install  belted  pumps  driven  from  an  engine 
which  also  drives  the  electric  generator,  giving  24  hours’ 
service.  This  gives  all  the  economy  of  the  single  engine  drive 
for  electric  and  water  service  without  necessitating  the  gen¬ 
erator  and  motor  investment,  which  would  be  required  with 
electric  drive  in  a  very  small  plant.  However,  this  plan  must 
be  considered  rather  as  a  temporary  expedient  because  it 
lacks  flexibility  if  the  electric  plant  has  more  than  one  engine. 


If  the  plant  is  so  small  as  to  require  only  one  engine  tor  all 
purposes  direct  belting  of  electric  pumps  is  in  many  cases 
preferable.  If  the  pumps  are  belted  to  one  engfine,  however, 
and  the  engine  should  break  down  there  is  no  means  of  driving 
them,  whereas,  motor-driven  pumps  can  be  operated  as  long 
as  electric  power  can  be  supplied  from  any  of  the  generators. 
Should  a  motor  break  down  the  substitution  of  another  motor 
is  usually  an  easier  matter  than  the  repair  of  the  engine. 

EXHAUST  STEAM  HEATING. 

The  utilization  of  the  heat  in  the  exhaust  steam  of  central 
stations  to  furnish  either  exhaust  steam  or  hot  water  for 
district  heating  purposes  is  common.  The  controversy  which 
has  been  going  on  ever  since  such  steam  heating  plants  began 
to  be  built  as  to  whether  such  plants  are  really  profitable  invest¬ 
ments,  has  doubtless  been  due  almost  entirely  to  the  fact  that 
some  of  these  plants  have  not  been  designed  or  managed  by 
men  who  took  a  comprehensive  view  of  the  whole  situation. 
To  do  a  profitable  exhaust  steam  or  hot  water  heating  busi¬ 
ness  in  connection  with  electric  light  and  power  business  at 
low  rates,  it  is  essential  that  the  amount  of  heating  business 
taken  on  be  restricted  to  that  which  can  be  carried  with  the 
exhaust  steam  available  during  all  but  a  small  percentage  of 
the  total  heating  season.  In  other  words,  most  exhaust  steam 
heating  systems  have  been  built  with  the  idea  of  utilizing  a 
byproduct  of  the  central  station  electric  business,  this  byproduct 
being  the  heat  which  would  otherwise  have  to  be  thrown 
away  in  the  exhaust  steam.  If,  however,  the  heating  system 
is  allowed  to  grow  to  a  point  where  more  heat  is  required  than 
can  be  supplied  by  this  byproduct,  the  heating  system  is  no 
longer  a  byproduct  affair,  but  must  use  live  steam.  In  many 
cases  a  great  demand  for  additional  heating  service  has 
tempted  the  central  station  company  to  extend  its  mains  and 
increase  its  number  of  heating  customers  to  a  point  where ^ 
large  amount  of  live  steam  must  be  furnished  at  rates  which 
were  intended  primarily  for  exhaust  steam.  The  proper  pro¬ 
portioning  of  the  exhaust  steam  demand  to  the  exhaust  steam 
available  from  the  electric  generating  plant  should  be  carefully 
watched,  and  the  exhaust  steam  heating  service  should  not 
be  allowed  to  grow  to  a  point  where  it  becomes  a  burden. 

ICE  PLANT. 

In  combination  ice  and  electric  power  plants  there  is  another 
class  of  examples  where  there  has  been  a  lack  of  proper  appre¬ 
ciation  of  the  relation  which  should  exist  between  one  part 
of  the  plant  and  another.  The  owner  of  the  small  electric 
light  plant  who  wishes  to  put  in  an  ice  factory  goes  to  the 
manufacturer  of  the  ice-making  machinery,  and  the  manu¬ 
facturer  hands  down  one  of  his  standard  steam-driven  plants 
such  as  he  would  put  in  if  an  independent  ice  factory  were 
to  be  bftilt.  .■Ys  a  result,  some  of  the  important  economies  of 
operating  an  ice  plant  in  connection  with  an  electric  plant 
may  be  deliberately  thrown  away  by  such  an  installation.  If 
the  ice  plant  is  of  the  compression  type,  which  is  more  com¬ 
mon,  it  requires  essentially  for  its  operation  two  things  which 
the  electric  plant  can  supply;  namely,  exhaust  steam  for  con¬ 
densation  to  make  the  necessary  distilled  water  for  ice  man¬ 
ufacture,  and  power  for  driving  the  compressor.  Now,  the  ice 
machine  maker  when  asked  to  install  such  a  plant,  is  prone 
to  ignore  the  existence  of  a  large  amount  of  exhaust  steam 
from  the  electric  plant.  He  also  ignores  the  economy  with 
which  power  can  be  produced  by  the  electric  plant. 

The  amount  of  exhaust  steam  which  would  be  furnished  by 
the  electric  plant  could  hardly  fail  to  be  sufficient  for  furnish¬ 
ing  the  distilled  water  for  ice  making,  if  the  ice  machine  is 
motor  driven.  It  is  usually  figured  by  ice  machine  manu¬ 
facturers  that  in  plants  of  10  to  20  tons  capacity,  such  as 
would  be  frequently  installed  by  small  central  stations,  the 
exhaust  steam  from  the  engines  required  to  operate  the  com¬ 
pressors  and  circulating  pumps  will  be  just  about  sufficient  to 
supply  distilled  water  for  ice  making,  provided  a  fairly 
uneconomical  type  of  engine  is  used.  It  is  therefore  apparent 
that  with  the  electric  plant  already  carrying  some  day  load,  and 
with  the  addition  of  motors  for  driving  the  ice  machine,  there 
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will  be  sufficient  exhaust  steam  for  the  ice  manufacture.  Now, 
the  engine  driving  the  electric  generators  may  not  have  much 
better  inherent  fuel  economy  than  the  engine  which  would 
drive  the  ice  machine.  The  economy  of  motor  drive  in  such  a 
case,  as  in  the  case  of  the  water  works,  is  brought  about  by 
the  fact  that  there  are  certain  fixed  losses  in  connection  with 
the  operation  of  the  ice  machine  engine,  and  there  are  also 
fixed  losses  in  connection  with  the  electric  plant  engine.  The 
operation  of  both  plants  from  one  engine  cuts  off  one  set  of 
fixed  losses.  The  addition  of  the  ice  plant  motor  in  many 
cases  will  simply  give  to  the  electric  plant  a  load  which  its 
engines  can  carry  with  fair  economy,  where  otherwise  they 
would  be  running  underloaded  at  poor  economy  20  hours  of 
every  day.  What  has  been  said  so  far  as  pertaining  to  ice¬ 
making,  applies  to  the  compression  system. 

Where  the  absorption  ice  machine  is  used,  the  first  cost  of 
which  is  somewhat  greater  than  for  the  compression  machines, 
a  good-sized  ice  plant  can  be  operated  from  the  exhaust  steam 
of  an  electric  plant  having  24  hours’  service.  In  such  a  case 
the  ice  plant  simply  utilizes  the  heat  which  would  otherwise  be 
thrown  away  in  the  exhaust  steam.  This  heat  is  used  in  boiling 
the  ammonia  in  the  absorptioh  system  of  refrigeration. 

In  conclusion  it  may  be  said  that  only  by  considering  all  of 
the  elements  in  a  combination  plant  and  by  the  use  of  good 
engineering  judgment  can  the  different  parts  be  worked  to¬ 
gether  so  as  to  produce  the  lowest  operating  cost.  If  the  differ¬ 
ent  parts  are  simply  assembled  as  complete  units  without  any 
relation  to  the  other  parts,  there  is  sure  to  be  unnecessary 
waste. 


SUMMER  MOTOR  BUSINESS  IN  NEW  ENGLAND. 

The  value  of  a  summer  motor  load  in  relation  to  both  reve¬ 
nue  and  operating  economy  is  receiving  growing  appreciation 
in  New  England  no  less  than  in  other  sections  of  the  country 
where  central  stations  are  breaking  away  from  the  regime  of 
high  charges  for  motor  service  and  making  the  most  of  the  day 
load  as  an  income  producer  at  relatively  low’  cost  to  the  con¬ 
sumer.  A  necessarily  limited  survey  of  the  field  within  the  past 
few  weeks  shows  that  a  good  start  has  been  made  toward 
securing  a  motor  load  particularly  advantageous  in  the  summer 
months,  and  in  many  cases  of  a  class  which  continues  to  furnish 
revenue  to  the  companies  throughout  the  year.  The  oppor¬ 
tunities  for  expansion  are  beginning  to  be  keenly  appreciated  in 
the  smaller  companies,  as  well  as  among  the  larger  organiza¬ 
tions.  The  installations  already  in  service  point  the  way  to¬ 
ward  a  greatly  improved  load  factor  and  a  larger  revenue. 

Summer  motpr  business  in  New  England  includes  the  opera¬ 
tion  of  innumerable  industrial  plants  which  draw  service 
throughout  the  year,  and  in  addition  many  special  applications 
which  are  interesting  in  their  effect  upon  the  equipment  and 
earnings  of  the  companies.  Electrically  driven  refrigerating 
plants  have  acquired  a  strong  hold  in  practically  all  the  New’ 
England  States.  The  supply  of  electricity  to  summer  hotels  and 
cottages  is  another  development  which  finds  particular  applica¬ 
tion  in  this  section,  so  renowned  as  a  national  playground'.  The 
operation  of  municipal  pumping  plants  by  central-station  service 
is  a  rapidly  growing  source  of  revenue,  often  reaching  a  maxi¬ 
mum  during  the  warm  season  and  always  tending  to  draw  en¬ 
ergy  from  the  system  at  economical  periods.  .Among  the 
smaller  applications  the  operation  of  ice-cream  freezers,  use  of 
electric  heating,  supply  of  energy  to  fans  of  all  sizes,  service  in 
garages  and  the  charging  of  electric  pleasure  vehicles  are  com¬ 
ing  into  constantly  greater  use.  Outside  the  industrial  field, 
but  within  the  range  of  profitable  summer  business,  one  finds  a 
number  of  central  stations  supplying  electricity  to  large  amuse¬ 
ment  parks  and  resorts  during  the  summer  months  only,  the 
revenue  being  sufficient  in  many  cases  to  enable  the  company  to 
compare  its  w’arm-w'eather  earnings  favorably  with  those  of  the 
fall  and  winter. 

The  Edison  Electric  Illuminating  Company,  of  Boston, 
naturally  has  the  largest  number  of  refrigerating  plants  on  its 
system  of  any  of  the  New’  England  stations,  and  its  sales  de¬ 


partment  has  given  special  attention  to  this  class  of  business. 
Over  a  score  of  these  plants  are  in  service  in  the  Boston  dis¬ 
trict,  covering  restaurants,  hotels,  drug  stores,  apartments, 
grocery  and  provision  houses,  caterers  and  dealers  in  fish. 
Many  of  these  installations  are  automatic  in  their  operation, 
and  all  emphasize  the  advantages  of  this  class  of  service  in  the 
season  where  ordinarily  there  is  a  decided  slump  in  the  load 
curve.  In  a  representative  market  installation  on  the  Boston 
service  an  “Automatic”  plant  requiring  about  10  hp  is  in  opera¬ 
tion.  The  monthly  energy  consumption  varies  from  3600  kw- 
hours  in  the  summer  to  620  kw-hours  in  the  w’inter,  the  bills 
ranging  correspondingly  fron>  $90.20  to  $36.56.  The  maximum 
demand  of  this  installation  w’as  about  6  kw  taken  in  the  winter 
in  accordance  with  the  company’s  practice  of  measuring  all 
demands  at  this  period  and  computing  primary  charges  there¬ 
from.  This  gives  the  refrigerating-plant  customer  a  decided 
advantage  over  the  man  whose  load  is  heavier  during  the  winter 
season  and  helps  to  bring  the  price  of  electrical  refrigeration 
close  to  the  point  of  successful  competition  with  natural  ice. 

Another  representative  case  in  Boston  is  that  of  a  smaller 
market,'  equipped  with  a  5-hp  motor,  and  having  about  1500  cu. 
ft.  of  refrigerating  space.  The  plant  is  also  one  of  the  Auto¬ 
matic  Refrigerating  Company’s  (Hartford,  Conn.)  installations. 
Here  the  maximum  consumption  of  energy,  695  kw-hours,  oc¬ 
curred  in  July,  the  bill  being  $25.03.  The  minimum  consumption 
was  7  kw-hours,  in  March,  at  the  minimum  charge  of  $1.  From 
May  to  October  this  business  represents  attractive  outputs,  com¬ 
pared  with  the  service  at  other  seasons.  The  demand  of  the 
smaller  installation  was  1.8  kw,  measured  in  February.  In  this 
instance  the  owner  reports  a  saving  of  over  $100  per  year  upon 
the  actual  cost  of  ice  formerly  used,  and  with  the  electrically 
driven  service  the  temperature  can  be  kept  from  10  deg.  to  14 
deg.  lower  than  was  possible  with  ice.  A  special  advantage  oc¬ 
curs  in  carrying  the  Sunday  refrigeration  compared  with  the 
use  of  ice.  The  space  saving  is  also  a  feature  of  value. 

In  a  prominent  drug-store  installation  at  Boston  a  lo-hp 
motor  is  in  service  driving  a  compressor ;  two  3-hp  motors  are 
in  use  for  pumping  and  a  2-hp  motor  is  in  operation  in  con¬ 
nection  with  the  ice-cream  freezer  service.  The  cost  of  energy 
alone  here  is  about  $1,000  per  year,  and  yet  this  meets  the  cost 
of  ice  in  several  other  similar  stores  owned  by  the  syndicate. 
A  notable  installation  is  that  of.  Thompson’s  Spa,  one  of  the 
most  famous  Boston  restaurants.  The  equipment  of  this  estab¬ 
lishment  was  supplied  by  the  Brunswick  Refrigerating  Com¬ 
pany,  New  Brunswick,  N.  J.,  and  has  been  fully  described  in  the 
Electrical  World.  Here  ice  has  been  entirely  dispensed  with. 
As  the  service  of  the  Spa  is  entirely  at  the  counter  and  in  a 
district  where  space  is  extremely  limited,  the  compactness  of  the 
electrical  refrigeration  is  a  great  advantage.  Another  promi¬ 
nent  restaurant  recently  equipped  for  ice  making  is  Cottrell’s, 
in  the  market  district.  Both  pitcher  pieces  and  cakes  are  made, 
and  the  Edison  company  supplies  the  energy’.  A  two-motor,  50- 
hp  plant  has  just  been  installed  for  fish  freezing  on  T  Wharf, 
Boston,  and  an  extension  of  hotel  service  will  shortly  be  made. 

A  recent  ice-making  investigation  by  the  company  showed 
that  in  one  installation  two  150-hp  motors  driving  compressors, 
two  50-hp  motors  driving  circulating  pumps,  and  two  15-hp 
motors  operating  other  auxiliary  machinery  15  hours  per  day 
could  be  run  upon  the  Edison  system  for  a  little  below  2  cents 
per  kw-hour,  the  monthly  consumption  being  108,750  kw-hours. 
Thus  far  this  branch  of  the  work  has  been  confined  to  small 
or  moderate-sized  installations,  but  it  is  probable  that  in  the 
near  future  some  heavy  installations  will  be  made  in  the  terri¬ 
tory.  The  success  attained  in  the  smaller  plants,  with  their 
diversified  hours  of  service,  encourages  the  belief  that  economies 
will  be  demonstrated  in  the  larger  applications  as  soon  as  the 
owners  of  the  plants  become  used  to  the  idea  that  central-station 
service  is  more  reliable  than  their  own,  and  in  the  majority  of 
cases  cheaper,  when  all  the  factors  of  the  problem  are  con¬ 
sidered. 

Other  cities  using  electric  refrigeration  successfully  are 
Hartford,  with  14  plants  of  a  single  make,  the  machines  rang- 
hig  from  16  tons  to  i  ton  capacity  and  the  rates  for  energy  com- 
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ing  close  to  3  cents  per  kw-hour  on  service  often  running  over  doing  its  proportionate  part  of  pumping  and  heating,  including 
20  hours  per  day;  Providence,  with  10  plants,  supplied  off  the  the  operation  of  a  small  public  pumping  station  at  Hampton 
500-volt  lines  of  the  Narragansett  Electric  Lighting  Company  Beach.  With  the  exception  of  three  or  four  motors  of  large 
at  an  average  rate  of  about  3  cents  per  kw-hour ;  Bangor,  Port-  size,  the  hours  of  service  for  pumping  are  not  restricted.  The 
land,  Lynn,  Lawrence,  Nashua,  Lowell,  Worcester,  Fall  River,  summer  resorts  from  Little  Boar’s  Head  to  Newcastle,  in- 
Springfield,*  Pawtucket,  New  Bedford  and  other  localities.  It  eluding  Exeter  and  Hampton  Beach,  furnish  the  company  with 
is  safe  to  estimate  that  there  are  over  too  electrically  operated  a  sufficient  load  so  that  its  lighting  peak  in  August  is  quite  as 
refrigerating  plants  in  New  England,  ranging  from  the  small  high  as  in  December. 

retail  equipments  to  large  outfits  serving  the  storage  depots  of  The  operation  of  municipal  pumping  plants  for  water  or 
the  great  packing  houses.  In  New  Bedford  notable  economies  sewage  is  a  branch  of  central-station  business  rapidly  growing 
in  the  storage  of  bananas  have  been  gained  through  electric  in  favor  in  New  England.  It  has  taken  municipal  authorities 
refrigeration;  at  Lynn  the  Hammond,  Armour  and  Blood  in-  a  long  time  to  realize  the  reliability  and  economy  of  such  serv- 
terests  have  large  plants  supplied  by  the  Lynn  Gas  &  Electric  ice,  and  on  this  account  there  are  still  many  steam-driven  sta- 
Company,  and  in  Salem  an  initial  installation  has  been  made  by  tions  in  service.  With  the  spread  of  large  power  systems,  like 
the  New  England  Refrigerating  Company,  of  Concord,  N.  H.,  that  of  the  Boston  Edison  company.  The  Rockingham  County 
in  the  store  of  Butterworth  Brothers,  the  salt-brine  system  be-  system  and  the  Connecticut  River  Transmission  Company’s 
ing  used  in  the  circulation.  A  ^-hp  and  a  i/6-hp  motor  suf-  lines,  the  availability  of  electricity  for  this  service  is  sure  to 
fice  for  this  installation,  which  cools  counters,  main  box,  display  become  appreciated,  and  the  low  rates  which  can  be  earned  by 
windows  and  tanks.  The  Salem  Electric  Lighting  Company  long-hour  service  made  the  most  of.  As  the  opportunity  arises 
supplies  this  service,  which  is  interesting  on  account  of  the  the  sales  departments  of  the  larger  companies  are  paying  spe- 
small  amount  of  power  required  and  the  moderate  first  cost  of  cial  attention  to  this  class  of  service,  for  it  represents  one  of 
apparatus  suitable  for  small  establishments.  the  most  desirable  lines  of  motor  application  in  the  central- 

The  operation  of  ice-cream  freezers  by  small  motors  is  a  station  field,  since  these  plants  frequently  have  a  heavy  sum- 
favorite  line  of  motor  application  in  connection  with  summer  mer  maximum. 

business  in  New  England  central  stations.  The  number  of  Probably  the  most  representative  installation  of  the  Boston 
these  equipments  in  service  is  too  large  for  ready  accounting;  Edison  company’s  supply  is  the  municipal  pumping  plant  at 
but  in  practically  every  city  where  a  progressive  day  load  ex-  South  Framingham,  Mass.,  located  about  25  miles  west  of  the  L 
ists  one  finds  this  class  of  business.  In  towns  where  there  is  Street  generating  station  in  South  Boston.  This  is  a  sewage 
little  opportunity  to  install  large  refrigerating  plants  the  revenue  pumping  plant  which  for  many  years  was  driven  by  steam 
from  ice-cream  freezing  never  decreases,  and  along  the  coastline  power.  About  two  years  ago  the  town  decided  to  take  up  elec- 
of  New  England,  where  summer  hotels  are  supplied  with  cen-  trie  pumping  in  competition  with  steam,  and  a  50-hp,  three- 
tral-station  service,  the  installations  of  freezing  apparatus  phase  motor  was  installed,  belted  to  a  Platt  Iron  Works  plunger 
operated  by  small  motors  are  numerous  and  increasing  in  pump.  A  lo-hp  motor  was  also  put  in  to  handle  the  flowage  in 
extent.  In  large  establishments,  where  it  is  an  object  to  save  the  underdrain.  As  a  result  of  the  installation  of  electricity  the 
as  much  labor  as  possible,  the  economies  of  electric  freezing  steam  pump  is  not  used,  being  kept  only  as  a  reserve.  I'he 
are  easily  sufficient  to  warrant  the  installation  of  high-powered  cost  of  operation  is  lower  than  with  steam,  and  in  addition 
apparatus.  While  the  rate  for  this  service  runs  considerably  there  is  a  saving  in  cleaning  labor  at  the  station  in  connection 
higher  than  that  for  long-hour  refrigerating  service,  the  forced  with  the  screen  equipment.  The  cost  of  electricity  for  this 
production  possibly  is  attractive  to  the  hotel  and  club.  service  is  about  2.9  cents  per  kw-hour,  the  total  yearly  con- 

In  apartment-house  refrigeration  a  new  line  of  electrical  sumption  being  about  75»500  kw-hours  and  the  total  bill  $2,200. 
service  is  opened  up  by  the  subdivision  of  cooling  boxes  for  the  The  plant  pumps  about  3167  gal.  per  kw-hour.  The  cost  of 
different  tenants  and  the  elimination  of  ice  by  the  installation  coal  alone  with  steam  service  was  about  the  same  as  the  pres- 
of  a  central  compressor  plant  in  the  basement.  \  recent  in-  ent  cost  of  electricity.  This  plant  pumps  against  a  static  and 
stallation  of  this  character  in  the  Back  Bay,  Boston,  presages  friction  head  of  105  ft. 

an  extended  development  of  this  service  for  apartments  of  the  Another  sewage  pumping  plant  which  has  given  excellent  re- 
highest  class.  The  motor  drive  gives  the  central  station  long-  suits  on  central-station  service  is  the  Cat  Cove  station  at  Salem, 
hour  service  and  the  resulting  rate  is  attractive  to  the  owner.  Mass.,  which  was  described  in  the  Electrical  World  in  the  issue 
The  Plymouth  (Mass.)  Electric  Light  Company  has  a  large  of  July  6,  1907.  The  plant  contains  four  Worthington  horizon- 
number  of  summer  customers,  including  vacation  hotels  and  tal,  volute  centrifugal  pumps,  each  direct  driven  by  a  125-hp 
summer  residences.  The  effect  of  this  business  upon  the  com-  induction  motor.  The  valves  are  also  operated  by  ^-hp  mo- 
pany’s  load  curve  is  to  give  the  system  practically  the  same  in-  tors.  The  work  of  this  station  has  gradually  increased  in  the 
come  through  the  summer  months  as  it  enjoys  during  the  win-  past  three  years,  so  that  the  results  of  the  year  1909  are  indi- 
ter.  In  addition,  the  company  obtains  for  lighting  alone  a  cative  of  what  may  be  accomplished,  while  the  figures  of  earlier 
service  output  which  is  in  excess  of  any  winter  peak  which  periods  were  more  or  less  invalidated  by  the  conditions.  The 
comes  to  it.  The  winter  lighting  peak  in  connection  with  the  total  cost  of  pumping  has  been  gradually  increased  by  reason 
motor  peak  is,  however,  a  little  larger  than  the  summer  lighting  of  a  larger  area  being  served.  Last  year  the  station  pumped 
peak.  The  company’s  officials  feel  that  if  the  summer  business  1,545,870,000  gal.  of  sewage.  The  labor  cost  per  1,000,000  gal. 
was  all  that  was  available  it  would  be  rather  small  in  volume,  discharged  was  $2.47,  and  the  energy  cost  $2.  The  total  station 
but  as  the  company  has  a  good  winter  load,  the  summer  busi-  cost,  including  all  repairs  to  machinery,  etc.,  was  $5.88  per 
ness  is  a  decided  help.  For  a  number  of  years  the  company’s  1,000,000  gal.  The  cost  of  energy  averaged  1.25  cents  per  hp- 
peak  lighting  load  has  been  <xi  the  Saturday  before  Labor  Day.  hour. 

The  Rockingham  County  Light  &  Power  Company,  of  Ports-  At  Waltham,  Mass.,  an  automatic  sewage  pumping  station  is 
mouth,  N.  H.,  has  installed  between  Portsmouth  and  Little  in  operation  on  central-station  service,  the  plant  consisting  of 
Boar’s  Head  some  25  or  30  small  motors  that  pump  water  for  two  5-in.  vertical  centrifugal  pumps,  each  driven  by  a  15-hp 
cottages  and  larger  houses,  including  two  or  three  hotels.  Sev-  motor.  The  absence  of  attendance  is  the  special  feature, 
enteen  of  these  motors  are  on  separate  service,  and  these,  aggre-  The  Plymouth  Electric  Light  Company  supplies  power  to  a 
gating  42  hp,  used  6080  kw-hours  during  last  June,  July,  August  water-works  pumping  station  at  Kingston,  Mass.,  over  a  line 
and  September,  bringing  a  revenue  of  $318.07  to  the  company,  serving  two  20-hp  Wagner  single-phaSe  motors  driving  Smith- 
In  a  few  isolated  cases  individuals  at  Rye  Beach  and  Little  Vaile  triplex  pumps.  The  cost  of  energy  is  about  3  cents  per 
Boar’s  Head  are  doing  their  summer  cooking  electrically.  A  kw-hour  for  this  service.  At  Franklin,  N.  H.,  the  Franklin 
small  portion  of  the  company’s  energy  is  sold  at  wholesale  ii  Falls  Light  &  Water  Power  Company  supplies  a  45-hp  pumping 
miles  from  the  station  at  Portsmouth  and  distributed  to  Exeter,  station,  and  at  Milford,  Mass.,  in  an  installation  of  two  lo-hp 
Hampton  and  Hampton  Beach  by  a  separate  company,  the  latter  Wagner  single-phase  motors  direct-connected  to  centrifugal 
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pumps.  A  novel  feature  of  this  equipment  is  the  use  of  a  float 
switch  which  cuts  out  the  primary  windings  of  the  transform¬ 
ers  when  the  apparatus  is  not  running,  thus  saving  energy 
losses  usually  not  economized.  A  similar  plant  is  in  service  at 
.North  Attleboro,  Mass.  At  Gloucester,  Mass.,  a  5-hp  cen¬ 
trifugal  pump  is  installed  in  a  manhole  near  an  inlet  of  the 
ocean,  which  formerly  gave  much  trouble  on  account  of  the  in¬ 
gress  of  sea  water.  The  manhole  is  used  in  connection  with 
various  water  pipes,  gas  and  electric  light  mains,  and  is  auto¬ 
matically  kept  free  of  water  by  the  pump,  which  is  on  the  cir¬ 
cuits  of  the  local  central  station.  Another  installation  of  inter¬ 
est  on  account  of  the  probability  of  its  being  the  precursor  of 
many  others  in  municipal  sewerage  work  is  located  at  Lynn, 
Mass.,  under  two  important  intersecting  streets.  Three  motor- 
driven  pumps  are  set  up  in  a  chamber  below  the  street  level 
for  automatic  operation  by  float  switches.  It  would  not  pay  the 
city  to  establish  a  pumping  station  with  attendance  at  this  point, 
and  so  the  operation  of  the  electrical  equipment  by  floats,  on 
the  service  of  the  Lynn  Gas  &  Electric  Company,  solves  the 
problem. 

Last  fall  the  Pittsfield  Electric  Company  performed  a  spe¬ 
cial  piece  of  pumping  work  which  netted  the  station  good  busi¬ 
ness.  The  water  conditions  made  it  necessary  for  the  city  to 
pump  water  from  Onota  Lake,  in  the’  outskirts  of  the  town, 
into  the  reservoirs  on  the  opposite  side  of  the  city.  A  two- 
phase,  iio-hp  Westinghouse  motor  wound  for  2300  volts  was 
installed  to  drive  a  Deane  triplex  pump  having  a  capacity  of 
1800  gal.  per  minute  against  a  pressure  of  70  lb.  per  square 
inch.  The  plant  was  operated  24  hours  per  day  for  about  3.5 
months,  the  city  paying  about  2  cents  per  kw-hour  for  the  en¬ 
ergy  consumed  and  also  paying  for  the  motor,  poles,  labor  of 
installation,  and  the  difference  between  the  new  and  the  scrap 
value  of  the  copper.  The  same  company  installed  temporary 
motor  supplies  in  several  mills  in  Pittsfield  and  Dalton  during 
the  season  of  unusual  low  water  in  the  late  summer,  and  in 
some  instances  this  service  has  been  retained.  Textile  and 
paper-making  plants  are  supplied. 

The  Fitchburg  Gas  &  Electric  Company  has  installed  a  so-hp 
motor  equipment  in  a  brick  yard,  which  will  begin  operation 
during  the  early  spring.  This  calls  for  summer  load  of  a  de¬ 
sirable  kind.  Another  application  is  in  stone  crushing,  one 
quarry  having  25  hp  on  the  company’s  service.  A  large  num¬ 
ber  of  electrically  driven  ice-cream  freezers  are  in  operation 
in  Fitchburg.  A  new  schedule  of  rates  was  placed  in  effect  on 
Jan.  I  and  it  is  expected  that  this  will  greatly  stimulate  the 
motor  load  in  the  coming  warm  season.  The  new  rates  repre¬ 
sent  a  decided  reduction  from  the  old  charges  and  are  based 
on  a  demand  charge  and  a  service  charge. 

The  Suburban  Gas  &  Electric  Company,  of  Revere,  Mass., 
has  a  larger  peak  in  summer  than  in  winter.  In  the  Revere 
Beach  district  are  many  motors  driving  concessions  and  small 
machinery,  ranging  from  to  hp  to  75  hp  in  size.  Ice-cream 
freezing  at  from  3  hp  to  5  hp  is  common,  and  there  are  two  re¬ 
frigerating  plants  on  the  company’s  books.  Through  an  ar¬ 
rangement  with  the  Lynn  Gas  &  Electric  Company  energy  is 
supplied  to  Wonderland  Park,  one  of  the  largest  amusement 
resorts  in  New  England.  Both  lamps  and  motors  are  fed,  the 
latter  representing  a  connected  load  of  about  200  hp.  Merry-go- 
rounds,  shoot-the-chutes  and  other  motor-driven  apparatus  are 
operated  by  the  company. 

A  recent  installation  at  Salem,  Mass.,  by  a  local  company, 
illustrates  the  value  of  a  summer  motor  load.  The  service  is 
supplied  to  a  stone-crushing  plant  which  delivers  about  35  car¬ 
loads  per  day  during  the  summer  and  only  about  six  carloads  in 
the  winter  per  day.  In  one  portion  of  the  plant  two  loo-hp  motors 
are  in  service  driving  crushers  and  elevators;  in  another,  there 
are  too  hp  in  motors.  The  air  compressors  are  driven  by  elec¬ 
tricity,  and  steam  drilling  has  been  abolished.  The  establish¬ 
ment  does  its  heaviest  work  from  April  to  November;  does 
not  call  for  energy  on  the  lighting  peak,  since  the  work  is 
almost  entirely  done  by  daylight,  and  furnishes  the  company 
with  a  revenue  of  several  hundred  dollars  per  month.  At 
Lynn,  Mass.,  there  are  a  number  of  small  motors  on  the  lines 


of  the  local  central  station  which  extend  into  the  Nahant  shore 
residential  district.  The  company  also  furnishes  electricity  to 
rock-crusher  plants,  which  consume  50  hp  each,  and  serves 
many  shoe  factories  with  electricity  for  ventilation  as  well  as 
fan  driving  for  the  removal  of  waste.  In  the  summer  season 
the  ventilation  service  naturally  rises  to  its  maximum. 

Aside  from  the  foregoing  typical  illustrations  of  summer 
motor  business  in  the  New  England  field,  large  revenue  is  be¬ 
ing  derived  from  special  sign  lighting,  electric  heating,  fan- 
motor  service  and  miscellaneous  applications.  In  late  years 
electric  heating  has  entered  the  shoe  factory  to  a  large  de¬ 
gree,'  and  the  shops  in  Lynn,  Brockton,  Haverhill  and  other 
New  England  cities  are  generally  equipped  with  this  service, 
which  is  superior  to  gas  on  account  of  the  absence  of  atmos¬ 
pheric  vitiation  and  the  facility  for  doing  better  work  on  high- 
grade  material,  which  the  electric  iron  and  burnisher  permits. 
In  the  textile  field,  notably  at  Needham,  Mass.,  the  Boston 
Edison  company  supplies  energy  to  electric  flatirons  in  sweater 
and  underwear  factories.  The  latter  company  figures  that  each 
6-lb.  iron  brings  in,  a  revenue  of  from  50  cents  to  75  cents  per 
month.  Within  the  past  two  years  the  Boston  company  has 
sold  upward  of  2000  electric  irons,  the  majority  being  of  the 
6-lb.  size.  Many  3-lb.  irons  are  used  in  apartment  houses,  and 
while  this  load  is  not  entirely  a  summer  service,  it  is  apt  to 
rise  to  its  highest  proportions  in  the  warm  weather.  Many 
i8-lb.  tailor  irons  are  in  use  in  Boston.  In  round  numbers, 
from  70  per  cent  to  80  per  cent  of  the  irons  put  out  on  free 
trial  for  30  days  are  retained  by  the  customer.  About  two 
months  ago  the  company  decided  to  take  care  of  all  ordinary 
electric  flatiron  renewals  free  of  charge  to  customers.  In  case 
an  iron  gets  out  of  order,  the  district  troubleman  calls  at  the 
place  where  it  is  used,  and  if  he  cannot  remedy  the  situation 
the  iron  is  sent  to  the  company’s  repair  division  and  later  re¬ 
turned  without  cost  to  the  consumer. 


INDUSTRIAL  MOTOR  APPLICATIONS. 


At  a  joint  meeting  of  the  American  Institute  of  Electrical 
Engineers  and  the  American  Society  of  Mechanical  Engineers 
held  in  Boston  on  Feb.  16,  a  number  of  papers  were  presented 
under  the  auspices  of  the  industrial  power  committee  of  the 
Institute. 

Prof.  D.  C.  Jackson  read  a  paper  on  the  applicability  of  elec¬ 
trical  power  to  industrial  establishments.  The  advantages  of 
the  electric  method  of  energy  distribution  are  now  universally 
recognized,  and  it  is  no  longer  necessary  to  dwell  on  the  nu¬ 
merous  advantages  of  the  electric  motor  drive  over  the 
mechanical  drive. 

The  greatest  advantage  of  the  electric  service  is  the  possibil¬ 
ity  of  concentration  of  the  power  plant  at  the  most  suitable 
point,  independent  of  the  location  and  arrangement  of  the  fac¬ 
tory  or  mill  where  the  energy  is  to  be  used.  Electric  distribution 
permits  the  fullest  utilization  of  water-powers  with  the  least  ex¬ 
penditure.  The  water-power  may  be  developed  at  several  dif¬ 
ferent  points,  and  the  energy  collected  and  distributed  from  a 
single  point  to  the  factory.  With  electric  distribution  the  fac¬ 
tory  may  be  built  according  to  the  requirements  of  processes 
of  production,  so  as  to  involve  a  minimum  handling  of  mate¬ 
rial.  The  use  of  electric  motors  for  driving  machinery  permits 
of  almost  infinite  flexibility  in  arrangement  of  the  machines. 

The  possibilities  of  economy,  due  to  concentration  of  the 
power  plant,  are  to  a  large  extent  dependent  upon  the  size  of 
the  plant.  With  reciprocating  steam  engines  the  maximum 
.economy  due  to  concentration  is  reached  with  a  moderate  size 
of  plant.  However,  with  steam  turbines  the  size  of  plant  with 
which  the  maximum  economy  of  generation  occurs  is  very 
materially  increased,  and  thus  the  turbine  plant  offers  a  great 
possibility  in  the  establishment  of  large  central  stations  for 
supplying  energy  to  a  number  of  industrial  plants.  The  author 
shows  that  in  nearly  every  case  it  would  be  cheaper  to  buy  en¬ 
ergy  from  a  central  station  than  to  run  an  isolated  power  plant 
of  moderate  or  small  size.  Not  only  is  it  as  cheap  to  purchase 
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the  energy,  but  there  is  a  gain  in  space  available  for  manu¬ 
facturing  purposes  and  in  the  reliability  of  operation. 

It  is  roughly  estimated  that  the  cost  of  energy  produced  by 
a  steam-engine  plant  in  machine  shops  is  about  $60  per  hp- 
year,  assuming  a  nine-hour  day  and  313  working  days  per 
year.  As  an  illustration  the  cost  of  energy  in  a  large  and  more 
efficient  isolated  plant  is  analyzed.  A  mill  using  2000  hp  24 
hours  per  day  313  days  a  year  is  assumed.  The  generating 
plant  consists  of  boilers  intelligently  fired  and  a  compound 
condensing  Corliss  engine.  The  cost  of  coal  is  taken  at  $4  per 
ton  at  the  siding,  and  25  cents  per  ton  of  fuel  is  allowed  for 
handling  the  coal  and  ashes.  On  this  basis  the  cost  per  indi¬ 
cated  hp-hour  is  as  follows : 

Cents. 


Fuel,  oil,  waste  and  repairs .  0.43 

Labor  .  0.08 

Insurance  (boiler,  liability  and  interest  at  8  per  cent)  depreciation 
and  taxes  on  power  plant,  including  building  and  land .  0.15 


0.6$ 

To  deliver  the  energy  mechanically  to  the  points  of  use  in 
the  mill  will  increase  the  cost  given  above  by  about  50  per 
cent,  in  which  case  the  cost  of  energy  will  be  equivalent  to  a 
price  of  1.25  cents  per  kw-hour  for  electrical  energy  purchased 
from  a  central  station.  If  this  plant  were  to  run  10  hours  per 
day  instead  of  24  the  cost  per  indicated  hp-hour  would  be  in¬ 
creased  to  I  cent,  and  when  mechanically  delivered  to  the  cen¬ 
ter  of  use,  the  cost  of  the  energy  may  reach  a  rate  correspond¬ 
ing  to  central-station  charge  of  as  much  as  2  cents  per  kw- 
hour.  In  small  plants  and  plants  with  a  less  favorable  load 
factor  the  cost  is  ordinarily  much  higher;  the  illustration  taken 
relates  to  energy  generated  under  conditions  particularly  favor¬ 
ing  a  low  cost  per  hp-hour  for  an  individual  industrial  plant. 

The  mill  using  10  per  cent  more  power  at  the  maximum  than 
is  required  on  the  average,  and  operating  313  days  of  24  hours 
each  in  the  year,  gives  substantially  78  per  cent  annual  load 
factor  based  on  an  installation  of  a  rating  equal  to  the  maxi¬ 
mum  load.  If  the  ro  per  cent  by  which  the  maximum  load  ex¬ 
ceeds  the  average  is  expected  to  be  carried  by  the  margin  over 
regular  rating,  as  it  properly  may  be  in  cases  where  the  extra 
load  occurs  only  for  brief  periods  when  the  mill  is  cold  after 
having  been  shut  down,  or  for  some  similar  reason,  the  annual 
load  factor  of  the  machinery -is  substantially  86  per  cent.  With 
a  load  factor  like  this,  a  large  turbine  station  can  generate  elec¬ 
trical  energy  at  a  remarkably  economical  rate.  It  is  three  times 
the  load  factor  ordinarily  pertaining  to  electric  lighting  sta¬ 
tions. 

The  requirement  for  heating  mills  and  the  use  of  steam  in 
various  manufacturing  processes  often  make  it  possible  to  re¬ 
move  the  means  for  generating  steam  from  the  factor>'  site, 
but  the  generation  of  steam  for  motive-power  purposes  is  com¬ 
monly  accomplished  separately  on  account  of  the  different  pres¬ 
sures  needed  for  the  two  purposes,  and  the  separation  is,  there¬ 
fore,  a  matter  to  be  dealt  with  as  of  manufacturing  convenience 
rather  than  as  controlled  by  economy  of  steam  generation. 

A  paper  by  Mr.  Charles  T.  Main  took  up  the  question  of 
“Central  Stations  Versus  Isolated  Plants  for  Textile  Mills.”  It 
was  shown  that  the  textile  industry  may  be,  in  a  great  many 
cases,  economically  served  by  an  isolated  plant.  This  is  due 
to  the  following  facts :  The  amount  of  power  is  usually  large 
enough  to  permit  of  economical  generation ;  the  service  is  not 
severe  and  less  provision  may  be  made  for  emergency  service 
than  is  done  in  the  central  station ;  the  depreciation  is  low,  be¬ 
cause  the  cost  of  energy  is  a  small  percentage  of  the  total  cost 
of  production  and  the  machinery  can  be  used  for  many  years 
longer  than  it  could  be  in  a  central  station,  where  the  cost  of 
production  must  be  kept  down  to  a  minimum,  and,  finally,  the 
most  important  fact  of  all  is  the  possibility  of  using  nearly  all 
the  exhaust  steam  for  heating  purposes.  A  boiler  plant  must 
be  installed  for  heating  purposes,  and  in  some  cases,  where 
colored  fabrics  are  made,  the  steam  required  for  heating  is  the 
same  whether  engines  are  used  or  not. 

Mr.  Main  pointed  out  the  effect  of  high  first  cost  on  the 
price  of  energy  furnished  by  water-power  plants.  *  The  load 
factor  is  of  great  importance  in  these  plants,  since  that  por¬ 


tion  of  the  operating  expense  which  varies  with  the  load  is 
relatively  low.  In  order  to  produce  energy  at  low  cost  a 
water-power  plant  must  be  operated  at  a  fairly  high  load  fac¬ 
tor.  In  analyzing  the  cost  of  energy  the  author  divided  it 
into  two  parts: 

1.  Independent  charges,  or  the  part  which  is  independent  of 
the  output,  embracing  fixed  charges  on  the  plant,  such  as  in¬ 
terest,  depreciation,  insurance  and  taxes,  and,  to  a  certain  ex¬ 
tent,  repairs. 

2.  Proportional  charges,  or  the  part  which  is  proportional 
to  the  output,  including  such  charges  as  coal,  labor,  supplies,  etc. 

The  factors  which  affect  these  items  are:  Cost  of  fuel  de¬ 
livered  to  the  furnaces;  amount  of  energy  produced;  the  load 
factor  in  its  relation  to  fixed  charges,  whether  the  power  is 
continuous  and  uniform  or  intermittent  and  variable;  the  net 
cost  of  energy  is  reduced  considerably  in  some  concerns  where 
the  waste  heat  of  the  power  plant  can  be  used  in  the  manufac¬ 
turing  processes  in  the  form  of  low-pressure  steam  or  warm 
water. 

The  chief  conditions  which  affect  the  cost  of  energy  from 
hydroelectric  plants  are :  Fixed  charges  on  the  development ; 
amount  of  energy  produced  in  its  relation  to  fixed  charges;  the 
foad  factor  in  its  relation  to  the  efficiency  of  wheels,  pondace 
and  reservoir  capacity;  the  cost  of  supplementary  energy  neces¬ 
sary  to  make  up  for  the  fluctuations  of  the  water-power,  if  re¬ 
quired. 

The  cost  of  energy  with  different  methods  of  generation  was 
investigated.  A  2000-kw  isolated  plant  with  two  looo-kw  units 
was  taken  as  an  example.  All  charges  were  considered  ex¬ 
cept  the  interest  charges  and  taxes  on  the  cost  of  land.  These 
are  usually  not  large  items  in  textile  mills,  and  are  variable. 
The  cost  of  land  for  tfie  station  was  also  omitted.  Interest 
was  taken  at  5  per  cent;  depreciation  and  repairs  on  apparatus 
for  lo-hour  operation  at  5  per  cent,  and  on  buildings  at  2.5 
per  cent;  insurance  and  taxes  at  i  per  cent,  making  a  total  of 
II  per  cent  on  apparatus  and  8.5  per  cent  on  buildings.  For 
24-hour  service  the  depreciation  and  repairs  on  apparatus  was 
increased  2  per  cent,  making  the  total  charge  13  per  cent  instead 
of  II.  ’A  small  amount  was  added  in  both  cases  for  incidentals. 
These  rates  of  depreciation  would  not  be  proper  for  a  central 
station,  since  newer  and  more  efficient  types  of  apparatus  would 
make  it  necessary  to  discard  machinery  which  was  mechanically 
good. 

The  cost  of  a  steam-engine  plant  with  directly  connected  gen¬ 
erators  was  taken  at  $125  per  kilowatt,  and  assuming  coal  at 
$4.25  a  long  ton,  the  cost  of  energy  from  this  station  would  be 
about  $33  per  kw-year  of  3000  hours,  which  is  equivalent  to 
$2460  per  electrical  hp-year,  or  i.i  cent  per  kw-hour. 

Using  "steam  turbines  instead  of  reciprocating  steam  engines, 
the  cost  of  the  station  would  be  $105  per  kilowatt,  and  energy 
would  cost  only  $29.50  per  kw-year.  The  reduced  cost  of  en¬ 
ergy  is  due  to  the  lower  cost  of  station  and  apparatus,  and  the 
better  economy  of  the  turbines,  which  were  assumed  to  use 
superheated  steam  and  high  vacuum.  Figuring  on  24-hour 
service,  six  days  a  week,  or  300  days  a  year,  the  cost  of  energy 
would  be  about  $57.50  per  kw-year  for  the  engine  plant  and 
about  $53  per  year  for  the  turbine  plant.  Reduced  to  kw-hours 
these  are  0.8  cent  and  0.735  cent,  respectively. 

The  author  admitted  that  public-service  plants,  being  larger 
and  having  more  units,  were  able  to  operate  more  efficiently 
^ith  varying  load,  because  of  their  ability  to  shut  down  units 
and  in  this  way  keep  just  enough  units  in  service  to  carry  the 
load  at  a  good  operating  efficiency.  The  cost  of  energy  thus 
produced  is  further  reduced  by  the  better  operating  efficiency 
of  the  plant.  A  central  station  can  afford  to  increase  fixed 
charges  greatly  in  order  to  improve  the  operating  efficiency, 
whereas  in  an  isolated  plant  it  would  be  impracticable  to  do  so. 
Although  the  actual  cost  of  generation  is  less  in  a  central  sta¬ 
tion  than  in  an  is9lated  planf,  by  the  time  the  cost  of  distribu¬ 
tion,  which  includes  fixed  charges  and  operating  charges  of  the 
distribution  system,  the  inspection  and  reading  of  meters,  the 
accounting  and  collection  of  bills,  etc.,  is  added  to  the  cost  of 
energy  at  the  switchboard  it  will  be  found  difficult  to  compete 
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with  energy  produced  in  an  isolated  plant  at  the  point  of 
consumption. 

I'he  liability  of  competition  of  central  stations  in  this  field  is 
still  further  reduced  by  the  fact  that  most  mills  use  steam  for 
heating,  and  this  steam  can  be  obtained  from  the  exhaust  of  the 
steam  engines;  it  can  be  taken  from  the  receiver  between  the 
high-pressure  and  low-pressure  cylinders  of  compound  Engines, 
or  it  can  be  taken  from  intermediate  stages  of  a  steam  turbine. 
The  table  shows  the  economies  derived  from  using  different 
percentages  of  steam  taken  from  the  receiver  between  the  high- 
pressure  and  low-pressure  cylinders  of  a  compound  engine. 


Per  cent  of  exhaust 
steam  used  for 
beating  purposes. 


Gross  pounds 
of  coal 
per  hp-hour. 


Net  pounds  of  coal  per 
hp-hour  after  deducting 
for  exhaust  steam  used. 


0 

1-75 

25 

2.06 

50 

2.38 

75 

2.69 

00 

3-00 

t-75 
1.50 
>-aS 
1. 00 

0.75 


To  demonstrate  the  truth  of  his  statement  with  reference  to 
the  saving  accomplished  by  the  use  of  waste  heat,  the  author 
gives  several  examples  taken  from  practice.  A  colored  cotton 
and  silk  mill  using  1800  hp  and  about  25  per  cent  of  the  steam 
for  other  purposes,  reduces  the  cost  of  energy  by  $3.25  per 
kw-year,  bringing  it  down  from  $33  to  $29.75  per  kw-year.  In 
another  mill  where  much  more  dyeing  was  done,  requiring  a 
large  quantity  of  hot  water  and  also  a  large  amount  of  exhaust 
steam  for  manufacturing  and  heating,  the  cost  of  energy  if  no 
steam  and  waste  products  had  been  used  would  have  been  about 
$34  per  kw-year.  Giving  proper  credit  to  the  steam  used  for 
manufacturing  purposes,  this  cost  was  reduced  to  $26  per 
kw-year. 

In  a  plain  or  white-goods  mill,  where  no  steam  was  required 
for  manufacturing,  other  than  warming  the  building  and  slash¬ 
ing,  the  saving  by  using  exhaust  steam  was  only  $2  per  kw- 
year,  and  about  three-fifths  of  this,  or  $1.20,  was  for  heating. 
In  one  mill  run  entirely  by  water-power  12,000  tons  of  coal 
were  burned  annually  for  dyeing,  finishing  and  heating  the 
building.  If  a  portion  or  all  of  this  mill  had  been  run  by  steam 
power,  the  waste  products  of  the  steam  plant  would  have  fur¬ 
nished  a  portion  of  the  heat  required  for  manufacturing  pur¬ 
poses.  The  energy  produced  in  hydroelectric  plant  is  not  al¬ 
ways  cheap,  as  the  fixed  charges  are  usually  great  and  the  load 
factor  must  be  high.  A  colored  textile  mill  refused  an  offer 
of  energy  at  1.2  cents  per  kw-hour  from  a  hydroelectric  plant. 
The  reasons  gpvcn  were  as  follows;  (i)  On  account  of  the 
use  of  steam  for  manufacturing  purposes  and  of  the  water  of 
condensation  for  dyeing,  the  net  cost  of  energy  from  an  iso¬ 
lated  steam  plant  would  be  less  than  the  price  of  that  from  a 
hydroelectric  plant.  (2)  It  was  considered  better  for  the  tex¬ 
tile  company  to  own  and  control  its  own  plant,  if  it  had  the 
capital  to  build  it,  than  to  purchase  energy  brought  over  many 
miles  of  pole  line  and  be  tied  up  to  some  foreign  company. 

The  author  sums  up  by  giving  the  advantages  to  be  derived 
from  the  use  of  energy  from  central  stations; 

(i)  In  new  enterprises  where  the  power  plant  has  not  already 
been  constructed  the  investment  in  plant  is  smaller,  and  the 
manufacturing  company  will  have  more  capital  for  use  in 
other  parts  of  its  business.  (2)  Less  space  will  be  required 
owing  to  the  omission  of  the  power  plant,  and  perhaps  a  better 
arrangement  of  the  space  can  be  made  on  that  account.  (3) 
There  will  be  less  care  to  the  managers  of  the  mill  if  energy  is 
purchased  than  if  it  is  produced  on  the  ground.  (4)  By  using 
energy  from  a  central  station  the  company  can  defer  the  in¬ 
stallation  of  a  generating  plant,  and  thus  take  advantage  of  any 
improvements  which  may  be  brought  out  during  the  time  that 
energy  is  purchased. 

Mr.  R.  S.  Hale  in  a  paper  entitled  “The  Supply  of  Electric 
Energy  for  Industrial  Establishments  from  Central  Stations,” 
took  a  position  opposed  to  that  of  Mr.  Main.  He  demonstrated 
that  the  central  station  can  compete  with  the  isolated  plant  of 
from  1000  hp  to  2000  hp  rating,  and  prophesied  that  the  isolated 
electric  plant  will  one  day  be  as  scarce  as  an  isolated  gas  plant. 


Desiring  a  fair  comparison  between  the  cost  of  energy  pro¬ 
duced  in  isolated  plants  and  that  furnished  by  central  stations, 
Mr.  Hale  had  asked  the  following  questions  of  the  engineers 
in  the  construction  department  of  the  company  with  which  he  is 
associated ; 

( I )  What  would  be  the  cost  of  producing  energy  in  an  up-to- 
date  station  rated  at  2000  hp?  (2)  What  would  be  the  cost  of 
supplying  energy  from  a  big  central  station  to  10  scattered  . 
points  within  a  territory  of  100  sq.  miles? 

The  point  of  asking  for  both  estimates  from  one  office  was 
to  make  sure  that  both  were  on  the  same  basis.  If  any  esti¬ 
mates  were  taken  too  high  or  too  low  the  effect  on  the  compari¬ 
son  would  still  be  nil.  According  to  the  estimations  of  these 
engineers,  10  plants  of  2000  hp  each  located  at  the  points  of 
consumption  would  deliver  energy  at  a  cost  of  $980,790  per 
year,  while  the  operation  of  one  large  plant  to  deliver  the  same 
energy,  including  distribution  expenses,  would  cost  only  $739,- 
580  per  year,  thus  making  a  saving  of  25  per  cent.  The  results 
of  these  estimates  are  not  surprising.  The  question  has  often 
been  thoroughly  gone  into,  and  many  public-service  companies 
have  abandoned  their  scattered  power  houses  and  built  a  large 
central  station  to  take  their  place  in  order  to  attain  the  very 
considerable  reduction  in  operating  expense  which  attended 
the  change. 

It  being  generally  granted  that  central  stations  can  produce 
energy  at  a  very  much  lower  cost  than  isolated  plants,  it  still 
remains  to  be  explained  why  the  price  charged  for  energy  is  so 
much  greater  than  the  estimated  cost  of  production. 

The  principal  point  in  Mr.  Hale’s  paper  related  to  the  rea¬ 
sons  why  the  central  station  has  made  so  little  progress  in  get¬ 
ting  in  big  customers.  The  central  station  has  to  a  large  extent 
failed  to  realize  its  opportunity.  Examination  of  published  fig¬ 
ures  of  central  stations  reveals  certain  large  items  that  are 
sometimes  entirely  omitted  by  private  plants.  Billing  and  col¬ 
lecting,  for  instance,  is  a  large  item  in  central-station  costs. 
The  size  of  this  item  is  obviously  due  to  the  number  of  small 
customers.  On  the  other  hand,  with  20  large  customers,  or 
even  one  such  customer,  it  would  amount  to  something,  yet  it 
is  practically  negligible  in  comparison  with  the  bills  rendered. 
When  estimating  the  cost  of  supplying  energy  to  a  few  large 
plants  the  loss  between  the  central  station  and  point  of  dis¬ 
tribution  may  be  taken  as  10  per  cent,  while  the  actual  station 
of  to-day  reports  30  per  cent.  For  a  few  large  customers  lo’ 
per  cent  is  correct,  but  again  the  high  figure  for  the  existing 
central  station  is  due  to  the  number  of  small  customers.  When 
estimating  the  cost  of  serving  a  few  large  plants  only  a  small 
amount  is  figured  for  distribution  expenses,  while  in  the  actual 
central  station  more  is  spent  for  distribution  than  for  produc¬ 
tion,  which  is  also  due  to  the  large  number  of  small  customers. 

Comparing  the  central  station  with  a  large  business  house 
which  does  a  wholesale  and  retail  business,  Mr.  Hale  stated  that 
if  a  central  station  for  a  few  large  wholesale  customers  should 
add  network  for  a  retail  business  and  get  enough  income  from 
the  retail  to  pay  all  the  additional  cost,  it  would  not  add  to  the 
cost  of  supplying  the  wholesale,  although  the  average  cost  per 
hp-year  to  all  of  the  customers  would  be  increased.  Up  to 
within  a  very  few  years  central  stations  have  had  only  a  retail 
business,  and  have  not  realized  that  they  did  not  increase  dis¬ 
tribution  expenses  proportionately  by  adding  a  few  large  cus¬ 
tomers.  Central  stations  have  been  weak  in  not  analyzing 
their  expenses  better.  The  owners  of  small  plants  have  like¬ 
wise  failed  to  analyze  their  expenses  as  between  their  plant  and 
the  rest  of  their  business.  When  a  central-station  manager  fig¬ 
ures  that  doubling  its  output  by  selling  to  a  single  customer 
will  add  to  its  distribution  expenses  as  much  as  if  sold  to  10,000 
customers  he  makes  a  very  serious  error.  On  the  other  hand, 
it  is  certain  that  every  additional  piece  of  business  adds  some¬ 
thing  to  the  expense  along  the  line,  more  in  some  cases  than  in 
others.  For  instance,  the  salary  of  the  president’s  office  boy  is 
obviously  not  a  part  of  the  cost  of  unloading  coal,  and  yet  it  is 
well  known  that  if  five  times  as  much  'coal  is  unloaded  the 
expenses  of  the  president’s  office  would  increase. 

A  cotton  mill  seldom  figures  interest  on  its  floating  debt 
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against  the  cost  of  energy,  yet  the  money  tied  up  in  the  coal 
pile  must  earn  its  interest  somewhere.  Business  men  usually 
realize  that  the  engineer’s  estimate  of  the  cost  of  energy  from 
their  isolated  plant  is  from  10  per  cent  to  25  per  cent  too  low, 
and  they  are  usually  willing  to  purchase  energy  from  a  central 
station  if  it  does  not  exceed  the  estimated  cost  of  production 
in  their  own  plant  by  more  than  this  percentage.  If  the  engi¬ 
neer  included  all  items,  that  is,  interest  at  the  same  rate  of 
profit  the  owner  wants  on  all  his  business,  depreciation  figured, 
not  on  the  time  a  plant  might  last,  but  on  the  date  when 
it  will  be  scrapped;  taxes,  insurance,  coal,  water,  labor,  repairs, 
rent,  handling  of  coal  and  ashes,  loss  due  to  noise,  vibration, 
dirt,  inconvenience  due  to  non-flexibility,  extra  cost  of  running 
overtime,  extra  cost  of  superintendence,  including  time  spent 
in  hiring  and  discharging  engineers,  purchasing  coal  and  sup¬ 
plies,  checking  records,  etc.,  and  if  after  all  expenses  are  in¬ 
cluded  it  is  found  that  energy  can  be  produced  at  a  less  cost 
than  it  can  be  purchased  from  the  central  station,  the  plant 
should  by  all  means  be  put  it. 

\  further  difference  between  a  small  plant  and  a  central  sta¬ 
tion  is  that  there  is  greater  reliability  and  flexibility  of  service 
when  the  energy  is  supplied  from  the  central  station.  With 
regard  to  flexibility,  an  isolated  plant,  if  figured  on  a  3  per  cent 
depreciation,  must  be  used  a  quarter  of  a  century;  even  at  10 
per  cent  depreciation  it  must  be  used  a  long  time,  and  more 
than  this  no  plant  can  be  discontinued  at  any  time  without  a 
loss.  On  the  other  hand,  central-station  service  can  be  dis¬ 
continued  at  will  on  a  moment’s  notice.  It  is  true  that  if  this 
freedom  is  allowed  the  purchaser  it  can  only  be  given  at  an 
expense  to  the  central  station,  and  when  a  central  station  must 
be  prepared. to  lose  a  customer  at  a  moment’s  notice  or  a 
month’s  notice  it  cannot  make  these  arrangements  as  economi¬ 
cally  as  if  it  were  able  to  count  on  running  exactly  the  same, 
year  in  and  year  out,  as  a  mill  must  do  with  its  power  plant. 
Part  of  this  condition  can  be,  and  is,  taken  care  of  by  long¬ 
time  contracts.  If  a  central  station  can  be  assured  that  its  in¬ 
vestment  for  a  particular  customer  will  be  used  for  all  time, 
and  will  not  be  discontinued  at  some  definite  or  indefinite 
date,  it  can  supply  energy  to  him  more  cheaply.  On  very  large 
business  it  must  get  this  assurance  by  long-time  contracts;  on 
small  business  by  its  own  judgment  of  the  future.  However, 
even  with  the  longest  and  strongest  contracts  made  with  the 
central  station  a  mill  is  freer  when  purchasing  energy  than 
when  using  that  produced  in  its  'own  plant. 

Mr.  Walter  B.  Nye,  in  a  paper  on  “The  Requirements  of  an 
Induction  Motor  from  the  User’s  Point  of  View,”  called  at¬ 
tention  to  various  faults  in  the  design  of  this  type  of  motor  as 
revealed  by  his  experience  with  machines  ranging  from  50  hp 
to  500  hp  in  paper  mills,  where  they  must  operate  continuously 
24  hours  per  day,  six  days  per  week. 

The  author  stated  that  to  insure  continuity  of  operation  the 
motor  must  be  of  a  rugged  mechanical  design,  with  ample 
bearings;  capable  of  withstanding  reasonable  overloads  for  a 
considerable  period  without  undue  heating;  must  be  accessible 
so  that  it  can  be  easily  cleaned,  and,  in  case  of  trouble,  be 
easily  and  quickly  repaired ;  and  the  motor  must  be  able  to 
hang  on  and  not  “pull  out,”  even  under  great  variations  in 
voltage. 

Impregnation  of  coils  was  suggested  because  in  many  indus¬ 
tries  motors  are  subjected  to  moisture,  steam  fumes,  either 
acid  or  alkaline ;  dust,  which  may  be  organic,  and  which  by  its 
decomposition  affects  the  insulation.  The  author  expressed  the 
hope  that  some  better  scheme  may  be  devised  for  connecting 
the  conductors  to  the  outside  rings,  because  bolts  .corrode,  and 
it  is  seldom  possible  to  remove  them  without  twisting  them 
off,  which  again  occasions  delay. 

Bearings  should  be  long,  well-designed  and  filled  with  the 
best  quality  of  babbitt.  Great  care  should  be  given  in  de¬ 
signing  the  channels  for  the  oil  rings  to  travel  in,  so  there 
may  be  no  chance  for  the  ring  to  catch ;  the  sight-feed  or 
overflow  pipe  should  be  piped  away  from  the  bearings,  so  that 
inspection  may  be  given  it  regularly. 

Shafts  should  be  stiff,  and  the  motor  so  designed  as  to  per¬ 


mit  of  considerable  overhang  of  the  driving  pulley.  There  is 
a  tendency  on  the  part  of  designers  to  increase  the  diameter  of 
the  driving  pulley,  narrowing  the  face  in  order  to  reduce  the 
overhang;  but  at  the  speed  at  which  most  motors  run,  these 
large  driving  pulleys  occasion  difficulty  in  getting  down  to  such 
speeds  as  are  epmmon  in  mill  practice. 

Controllers,  and  particularly  switches,  should  be  of  the  oil- 
immersed  type,  thereby  doing  away  with  fuses  and  thus  meet¬ 
ing  the  requirements  both  as  to  fire  hazard  and  to  life,  from 
contact  with  the  average  open-jaw  switch.  Experience  shows 
that  auto-transformers  furnished  for  use  in  connection  with  the” 
induction  motors  have  almost  invariably  been  too  small,  and 
after  considerable  trouble  in  endeavoring  to  start  the  motor  it 
has  been  necessary  to  secure  larger  ones.  Designers  may  well 
consider  this  point  and  be  more  generous  in  these  most  neces¬ 
sary  appurtenances. 

In  discussing  the  application  of  induction  motors  in  paper 
mills  the  author  thought  it  to  be  unwise  to  take  up  the  appli¬ 
cation  of  the  individual  motor  to  the  individual  machine.  He 
prefers  group  drives,  the  groups  being  so  arranged  as  to  make 
use  of  only  a  few  standard  sizes,  of  which  his  company  always 
keep  one  or  two  in  reserve  for  use  in  case  of  emergency.  One 
motor  is  held  constantly  in  reserve  on  trucks  ready  to  be  hurried 
to  any  point  required.  In  this  way,  should  anything  occur  to  a 
motor,  it  can  be  removed  and  a  new  one  slipped  in  its  place 
with  the  loss  of  only  a  few  moments,  and  the  repairs  can  be 
made  at  the  shop  at  leisure.  The  same  practice  holds  good  for 
all  sizes  up  to  150  hp,  above  which  the  scheme  is  not  practicable. 

DISCUSSION. 

The  discussion  was  led  by  Mr.  D.  B.  Rushmore,  chairman 
of  the  Industrial  Power  Committee  of  the  Institute.  Mr.  John 
C.  Parker  called  attention  to  two  important  factors  which  had 
not  received  adequate  consideration  in  the  discussion  of  cen¬ 
tral  stations  versus  isolated  plants,  namely,  the  refinement  of 
operating  economy  and  the  ability  to  employ  high-class  men, 
both  of  which  are  functions  of  the  size  of  the  plant.  The  very 
large'  plant  can  afford  not  only  to  install  the  most  efficient  ap¬ 
paratus,  but  it  can  also  afford  to  employ  the  highest  grade  of 
men  for  superintendence  of  the  plant,  and  with  this  combina¬ 
tion  the  maximum  obtainable  economy  can  be  produced. 

The  small  plant  not  only  cannot  afford  the  investment  neces¬ 
sary  to  obtain  great  economy,  but  it  suffers  from  poor  load 
factor.  An  isolated  plant  is  usually  built  large  to  take  care  of 
expanding  business,  and  runs  without  change  until  it  is  oper¬ 
ating  at  maximum  power.  Then  a  large  addition  is  made,  and 
the  load  factor  again  drops  to  a  very  low  figure  and  gradually 
works  up  again.  ■  Mr.  Parker  also  pointed  out  that  the  con¬ 
sumer  profits  by  being  connected  to  a  central-station  plant 
which  will  keep  up  with  the  advancement  of  the  art,  and  also 
be  ready  and  able  to  install  new  apparatus  and  make  improve¬ 
ments  which  tend  to  decrease  the  cost  of  energy  production. 

In  connection  with  the  use  of  waste  heat,  Mr.  Parker  referred 
to  the  hotel  and  office  building  isolated  plants,  which  in  addition 
to  supplying  electrical  energy  for  elevators,  lighting,  etc.,  must 
furnish  steam  for  heating,  cooking  and  washing  purposes  the 
year  round  and,  therefore,  must  maintain  a  complete  steam  gen¬ 
erating  equipment  and  attendance  whether  they  buy  energy  from 
the  outside  or  not.  In  order  to  meet  these  conditions,  and  be 
able  to  take  business  of  this  kind,  the  Rochester  Railway  &  Light 
Company  is  at  present  planning  to  install  steam  turbine  plants 
throughout  the  business  and  industrial  districts  of  Rochester. 
The  turbines  are  to  be  interconnected  on  the  exhaust  side,  and 
the  generators  feed  into  the  compan3r’s  network.  It  is  esti¬ 
mated  that  1000  kw  of  apparatus  installed  in  this  system  of 
decentralized  plants  will  be  equivalent  to  1200  kw  in  the  central 
station,  and,  neglecting  the  saving  in  feeders,  the  cost  of  in¬ 
stallation  will  be  50  per  cent  per  kilowatt  less  than  was  actually 
paid  for  the  latest  extension  made  in  the  central  station  of  the 
Rochester  Company. 

Based  on  Mr.  Main’s  statement  that  the  cost  of  energy  in  a 
mill  is  only  a  small  percentage  of  the  total  cost  of  the  product 
of  the  mill.  Mr.  Charles  B.  Burleigh  said  that  the  cost  could 
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be  dismissed  where  the  price  of  energy  from  central  stations 
is  near  the  cost  of  producing  it  in  the  isolated  plant.  Reliability 
of  service  and  continuity  of  production  are  the  most  important 
features  in  the  energy  supplied  for  an  industrial  plant.  The 
industrial  plant  is  located  with  reference  to  its  raw  material 
supply  and  its  market,  while  the  central  station  is  located  with 
reference  to  its  fuel  supply,  and  the  reliability  of  fuel  supply 
is  much  greater  than  that  of  the  average  isolated  plant.  The 
central  station  has  reserve  apparatus,  and  need  never  be  shut¬ 
down  if  properly  managed,  while  there  are  few  isolated  plants 
which  have  duplicate  equipment  that  can  be  put  into  service  at 
a  moment’s  notice. 

Mr.  Burleigh  concluded  by  giving  the  details  of  an  estimate 
on  a  100,000-spindle  print-cloth  mill,  the  energy  supply  problem 
of  which  was  eventually  solved  in  favor  of  the  central  station. 
Energy  was  purchased  at  1.5  cent  per  kw-hour.  The  company 
had  at  its  disposal  $1,800,000,  $225,000  of  which  would  have 
been  necessary  for  the  construction  and  equipment  of  a  gen¬ 
erating  plant.  Having  decided  to  purchase  energy  from  outside, 
the  $225,000  was  invested  ift  the  mill,  and  the  yearly  output  was 
increased  by  14.25  per  cent,  or  by  $323,933. 

In  analyzing  Mr.  Main’s  paper,  Mr.  Norman  T.  Wilcox  took 
issue  on  several  points.  He  thought  that  the  depreciation  of 
the  isolated  plant  should  be  higher  and  not  lower  than  that  of 
the  central  station.  In  regard  to  reserve  equipment,  the  speaker 
believed  that  an  isolated  plant  properly  equipped  would  be 
obliged  to  carry  duplicate  apparatus  ready  for  service.  This  is 
not  necessary  in  central  stations,  since  the  variation  in  load, 
the  size  of  the  station,  the  competence  of  the  operators  and 
the  completeness  of  the  equipment  for  making  repairs  render 
it  unnecessary  to  carry  more  than  a  small  percentage  of  re¬ 
serve,  and  all  of  this  reserve  may  be  in  service  during  the  peak 
load.  Mr.  Wilcox  also  called  attention  to  the  danger  of  esti¬ 
mating  the  cost  of  energy  from  the  gross  cost  for  the  year 
divided  by  the  estimated  energy  consumption,  because  of  the 
liability  of  over-estimating  the  energy  consumption. 

Mr.  H.  B.  Emerson  was  of  the  opinion  that  no  general  rule 
with  reference  to  the  advisability  of  purchasing  energy  as  com¬ 
pared  with  producing  it  could  be  formulated.  He  cited  a  case 
of  a  textile  mill  equipped  with  steam  turbine  plant  for  gen¬ 
erating  its  own  energy  at  a  cost  of  less  than  i  cent  per  kw-hour, 
including  operating  charges,  depreciation,  insurance,  taxes,  etc. 

Mr.  N.  W.  Dalton  discussed  the  requirements  of  motor 
drive  for  textile  mills,  touching  on  the  size,  speed  and  location 
of  the  motors,  the  grouping  of  the  machines  and  the  necessary 
arrangements  for  keeping  them  in  continuous  operation. 

Mr.  H.  W.  Peck  regretted  that  all  cost  data  given  repre¬ 
sented  the  best  practice,  while  it  is  generally  admitted  that  the 
cost  in  the  average  plant  is  far  above  the  best  figures.  Mr. 
Peck’s  experience  with  breakdown  service  had  led  him  to  be¬ 
lieve  that  the  isolated  plant  cannot  afford  to  fail  to  provide 
reserve  equipment.  The  mere  fact  that  the  power  plant  forms  a 
very  small  percentage  of  the  total  investment  is  sufficient  rea¬ 
son  why  the  failure  of  this  part  of  the  plant  should  not  be 
allowed  to  tie  up  the  production.  When  proper  weight  is 
given  to  this  factor,  and  the  investment  in  generating  equipment 
is  required  to  earn  its  part  of  the  investment  just  as  it  would 
be  if  placed  anywhere  else  in  the  plant,  it  will  be  found  that 
the  cost  given  by  Mr.  Main  must  be  considerably  increased. 

Mr.  R.  D.  Wolf  spoke  for  the  decentralized  generating  sta¬ 
tion  where  steam  for  heating  is  supplied  to  the  customer.  In 
plants  of  this  kind  the  load  factor  is  practically  unity,  since  it 
is  determined  by  the  steam  required  for  heating  rather  than  by 
the  electrical  load,  and  the  cost  is  very  low  on  account  of  the 
absence  of  all  auxiliary  apparatus.  Citing  a  concrete  example, 
it  was  estimated  that  a  500-kw  station  of  the  non-condensing 
turbine  type  would  cost  $25,000,  while  the  cost  of  a  duplicate 
plant  at  the  central  station,  a  half-mile  distance,  including 
feeders,  would  be  $94,000.  The  generating  charges  per  year 
were  $22,590  and  $25,790  respectively,  and  the  corresponding 
fixed  charges  $3,050  and  $13,250. 

Mr.  A.  C  Pearson  felt  that  Mr.  Nye  in  his  paper  had  not 
given  sufficient  importance  to  efficiency  and  power-factor  of 


induction  motors,  as  they  have  a  very  appreciable  effect  on  the 
cost  of  energy  and  the  cost  of  installation.  The  mistake  of 
using  too  large  motors  is  often  made,  with  the  result  that  the 
operating  efficiency  is  very  low. 

In  a  written  communication,  Mr.  H.  D.  James  stated  that  the 
development  of  motor  load  by  central  stations  has  been  retarded 
by  lack  of  knowledge  on  the  part  of  the  consumer  as  to  how 
motors  should  be  applied  in  order  to  get  the  best  results.  The 
central  station  should  study  the  different  industries  and  teach 
the  users  how  best  to  apply  motors  in  each  individual  case.  The 
load  characteristics  should  be  studied,  and  the  motors  chosen 
in  the  light  of  this  knowledge. 


COMPARATIVE  COST  OF  ELECTRICAL  REFRIGER¬ 
ATION  AND  ICE. 

The  following  figures  as  to  saving  over  ice  refrigeration  by 
the  use  of  an  electric  motor-driven  refrigerating  plant  are 
from  an  installation  near  Pittsburgh  of  a  6-ton  refrigeration 
compressor  installed  in  a  hotel  and  driven  by  a  lo-hp  motor 
with  a  2-hp  motor  on  the  circulating  pump ; 

The  maximum  kw-hour  requirements  were  5844  in  May,  and 
the  minimum  1190  in  January,  with  a  total  of  36,904  in  the 
complete  year.  As  the  rate  was  2  cents,  the  total  cost  for  energy 
was  $773.72.  The  extra  cost  of  water  is  almost  impossible  to 
figure,  because  it  was  not  kept  separate  from  the  water  used 
in  the  hotel. 

The  equivalent  cost  of  ice  is  estimated  as  follows:  The 
normal  requirements  during  the  summer  months  would  be 
about  4^  tons  per  day,  or  135  tons  per  month,  to  secure  equiva¬ 
lent  cooling.  The  total  consumption  would  be  6.8  times  as 
great,  or  918  tons.  It  is  customary  to  figure  that  the  yearly 
consumption  is  six  times  the  normal  in  a  summer  month,  but 
in  this  case  it  was  somewhat  greater.  Ice  in  that  locality  can¬ 
not  be  purchased  for  less  than  $2.25  per  ton  in  these  quantities, 
which  would  make  an  equivalent  yearly  cost  for  ice  of 
$2,065.50. 


COST  OF  ELECTRICAL  REFRIGERATION  FOR  A 
BUTCHER’S  MEAT  COOLER. 

Abraham  Heer,  a  butcher  of  Monroe,  Wis.,  keeps  his  fresh 
meats  in  a  i6oo-cu.-ft.  storage  cooler  which  is  supplied  with 
mechanical  refrigeration  from  a  5-ton  ammonia  compressor 
driven  by  a  754-hp  motor.  The  latter,  a  220-volt,  Fort  Wayne, 
three-phase,  60-cycle  machine,  running  at  1140  r.p.m.,  is  belt- 
connected  through  a  countershaft  to  a  Wolf  twin-cylinder 
compressor,  which  is  driven  at  90  r.p.m.  Each  compressor 
cylinder  is  4^4  in.  in  diameter,  and  of  6-in.  stroke.  The  con¬ 
densing  apparatus  comprises  75  ft.  of  double-pipe  structure; 
a  2-in.  pipe  for  the  ammonia,  surrounding  the  ij^-in.  pipe 
through  which  the  cooling  water  flows.  Water  for  this  pur¬ 
pose  is  drawn  from  the  city  mains  and  without  other  use  is 
discharged  into  the  sewer. 

The  cooler,  which  is  a  large  heat-insulated  box,  18  ft.  long, 
13  ft.  wide  and  8  ft.  high,  is  refrigerated  by  48  coils,  totaling 
586  ft.  of  1 54 -in.  ammonia  piping,  mounted  under  its  ceiling. 
This  piping  is  disposed  in  four  layers  of  12  each,  the  lower 
two  rows  being  immersed  in  brine  contained  in  a  tank  14  ft. 
long,  454  ft.  wide  and  18  in.  deep.  The  storage  capacity  for 
“cold”  furnished  by  the  large  mass  of  the  chilled  brine  in  this 
tank  makes  it  possible  for  the  refrigerating  machinery  to  be 
stopped  for  a  time,  when  necessary,  without  affecting  the 
temperature  of  the  cooler  interior. 

The  number  of  hours  a  day  which  the  motor-driven  com¬ 
pressor  is  operated  depends,  of  course,  on  the  season  and  the 
outside  temperature,  as  well  as  the  frequency  with  which  the 
cooler  is  entered  and  warmer  materials  added  to  its  contents. 
During  an  average  summer  day  it  is  usually  necessary  to  run 
the  refrigerating  plant  from  five  to  eight  hours,  though  on 
several  occasions  last  August,  when  the  weather  was  extremely 
hot,  the  compressor  was  operated  the  entire  business  day. 
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about  .11  hours.  In  winter  time,  the  plant  is  usually  started 
for  an  hour  every  day  or  two.  While  this  is  not  necessary 
from  the  point  of  reducing  the  cooler’s  temperature  (for  at 
these  times  the  outdoor  air  is  frequently  much  colder  than 
that  in  the  box),  such  operation  is  useful  for  drying  out  the 
storage  chamber,  depositing  any  moisture  in  the  atmosphere 
onto  the  refrigeration  pipes  in  the  form  of  a  heavy  frost. 
Cold-storage  men  declare  that  this  dryness  of  the  air  is  as 
important  a  quality  m  the  preservation  of  foodstuffs  as  the 
mere  cold  itself.  The  hour’s  operation  of  the  refrigerating 
system  meets  this  requirement  in  a  simple  manner,  at  the  same 
time  regulating  the  temperature  within  the  cooler  and  supple¬ 
menting  the  natural  cold  with  one  quality  in  which  it  is  fre¬ 
quently  deficient. 

Mr.  Heer’s  plant  was  installed  last  spring  and  has  been  in 
continuous  operation  since.  In  the  following  table  there  is 
shown  the  monthly  consumption  of  electricity  for  the  refrig¬ 
erating  outfit  over  a  period  of  eight  months.  A  third  column 
gives  the  amount  paid  for  the  energy,  at  an  average  rate  of 
5  cents  per  kw-hour; 

Tune,  460  kw-hours . $23.00 

July,  500  kw-hours .  25.00 

August,  590  kw-hours .  29.50 

September,  610  kw-hours .  30.50 

October,  460  kw-huurs .  23.00 

November,  275  kw-hours .  11.50 

December,  220  kw-hours .  11.00 

January,  96  kw-hours .  4.80 

The  figures  for  the  last  month  given,  January,  1910,  show  the 
consumption  during  extremely  cold  weather  when  the  plant 
was  operated  only  an  hour  or  so  on  alternate  days,  to  keep 
the  interior  of  the  cooler  dry. 

The  refrigerating  apparatus  above  described  was  furnished 
by  Fred.  W.  Wolf,  Jr.,  Fisher  Building,  Chicago,  to  whom  we 
are  indebted  for  the  facts  contained  in  the  foregoing  brief 
account. 


CENTRAL-STATION  HEATING  AND  ICE-MAKING 
AUXILIARIES. 

In  the  issue  of  April  i,  1909,  a  description  in  detail  was  given 
of  the  plant  and  business  methods  of  the  Lee  Electric  Light 
Company,  Clarinda,  la.,  which  operates  both  exhaust-heating 
and  ice-making  auxiliaries,  and  has  had-  a  career  of  unusual 
success.  Further  information  concerning  this  excellently  man¬ 
aged  plant  is  given  below. 

Mr.  Rufus  R  Lee,  manager  of  the  Clarinda  plant,  is  con¬ 
vinced  that  every  small  electric  light  and  power  station  in  the 
temperate  zone  operated  by  steam  should  be  equipped  for  the 
purpose  of  furnishing  steam  heat  and  the  manufacture  of  ice 
or  furnishing  refrigeration  for  cold-storage  purposes.  Unques¬ 
tionably  a  great  deal  of  waste  heat  may  thus  be  utilized  that 
otherwise  would  be  wasted,  and  even  the  saving  effected  by 
operating  the  plant  condensing*  will  not,  he  believes,  compare 
with  the  results  in  net  profits  that  can  be  obtained  from  a  com¬ 
bination  plant. 

The  Clarinda  plant  has  been  operating  an  exhaust-steam  heat¬ 
ing  system  for  six  years,  and  an  ice  factory  four  years,  and 
during  the  past  season  it  erected  a  cold-storage  building  having 
200,000  cu.  ft.  capacity,  in  which  at  present  there  are  approxi¬ 
mately  9000  barrels  of  apples  in  storage. 

The  electrical  end  of  the  plant  has  two  Corliss  engines  16  in. 
X  36  in.  and  16  in.  x  30  in.,  respectively,  the  later  being  a  direct- 
connected  unit,  while  the  former  drives  a  generator  from  the 
flywheel  by  means  of  rope  transmission.  For  the  refrigerating 
and  ice-manufacturing  department  there  are  two  30-ton  Fred 
W.  Wolf  compressors  direct-connected  to  Corliss  engines,  the 
compressors  being  interchangeable  so  that  either  or  both  may 
be  utilized  at  the  same  time.  All  four  engines  as  well  as  the 
auxiliaries  about  the  station  are  so  connected  that  they  may 
exhaust  direct  into  the  heating  mains  to  a  feed-water  heater  or 
to  the  atmosphere. 

The  plant  is  located  within  150  ft  of  the  public  square,  and 
S-in.  and  6-in.  heating  mains  run  around  the  square,  while 
a  s-in.  main  runs  up  a  residence  street  for  a  distance  of  about 


1500  ft  The  total  invested  in  street  mains  is  only  $6,500.  All 
heat  can  be  taken  care  of  by  a  maximum  back-pressure  of  4  lb. 
The  total  amount  received  for  steam  for  the  present  season  will 
be  approximately  $8,168,  or,  in  other  words,  the  amount  received 
from  steam  heating  each  year  will  exceed  the  total  amount  in¬ 
vested  in  street  mains  by  $1,768.' 

The  total  fuel  bill  for  the  heating  season  of  seven  months  is 
$7,141.20,  so  that  receipts  from  steam  heat  is  more  than  equal 
to  the  amount  of  the  coal  bills  for  the  same  period.  This  is 
partly  due  to  the  practice  of  charging  the  ice  factory  with  a 
portion  of  total  fuel  used  on  the  basis  of  ton  of  coal  per  ton 
of  ice  manufactured,  though,  as  a  matter  of  fact,  if  the  ice 
machine  were  not  running  it  would  have  been  necessary  to  re¬ 
sort  to  the  live-steam  valve  during  the  heating  season.  This 
also  applies  to  the  cold-storage  department. 

During  the  past  season  the  ice  and  cold-storage  sales  amounted 
to  approximately  $12,085,  while  the  operating  expense  for  these 
departments  was  $8,673.  These  figures  were  obtained  after 
having  charged  the  ice  factory  and  storage  departments  with 
their  proportion  of  total,  general,  office  and  other  expenses,  and 
insurance  and  taxes,  and  thus  represent  a  net  profit.  A  prac¬ 
tice  is  made  of  charging  off  to  a  depreciation  reserve  account 
a  fixed  amount  each  month. 

Without  doubt,  one  of  the  factors  in  the  success  of  the  Clar¬ 
inda  plant  is  the  complete  and  rational  system  of  keeping  track 
in  detail  of  every  item  of  expense.  Each  month  a  report  of 
operation  is  rendered  on  a  form  which  provides  for  the  sepa¬ 
rate  entry  of  every  expenditure  in  material  or  money,  and  for 
income  from  every  source.  The  main  heads  are  electric  plant, 
commercia;!  heating,  manufacture  of  ice,  cold  storage,  coal 
statement,  ice  statement,  income  and  total  expenses.  In  addi¬ 
tion  there  are  recorded  electrical  output  costs  in  order  to  get 
at  the  net  cost  per  kw-hour,  and  also  a  statement  to  date  of 
assets  and  liabilities.  To  indicate  the  completeness  it  may  be 
said  that  under  cost  of  electrical  distribution  there  are  15 
items.  With  such  a  system  of  keeping^  account  of  expenses 
and  income  a  manager  does  not  need  to  guess  as  to  the  profit¬ 
ability  of  each  class  of  business  and  is  in  a  position  to  judge 
as  to  the  desirability  of  any  change  in  the  plant  or  extension  of 
the  service. 


AN  ELECTRICALLY-OPERATED  COLD-STORAGE 
PLANT  IN  CHICAGO. 

The  Union  Fish  Market,  of  Chicago,  is  a  two-story  brick 
building  of  recent  construction,  which  occupies  a  quarter  block 
at  the  intersection  of  Union  and  Fulton  streets  in  the  market 
district  of  the  West  Side:  It  contains  the  six  retail  stores  of 
as  many  dealers  in  fresh  and  frozen  fish,  each  tenant  having 
an  individual  storage  “cooler”  supplied  with  direct  refrigera¬ 
tion  from  a  common  plant  located  in  the  basement.  This  re¬ 
frigerating  plant  and  the  freight  elevators  in  each  tenant’s 
compartment  are  operated  by  electric  motors  supplied  with  en¬ 
ergy  from  the  220- volt  direct -current  lines  of  the  Common¬ 
wealth  Edison  Company. 

The  refrigerating  apparatus  is  of  the  direct-expansion  am¬ 
monia  type,  and  has  a  capacity  equivalent  to  the  production  of 
24  tons  of  ice  per  24  hours.  The  six  cooling-rooms,  each  18 
ft.  X  17  ft,  with  il-ft  ceilings,  are  maintained  at  a  temperature 
of  40  deg.  Fahr.  in  summer  and  15  deg.  Fahr  in  winter.  The 
compressing  apparatus  comprises  two  Barber'ice  machines,  one 
of  17  tons,  the  other  of  7  tons  capacity,  which  are  arranged  for 
operating,  either  together  or  singly,  with  the  refrigerating  sys¬ 
tem  serving  the  building.  The  17-ton  machine  has  a  single 
cylinder,  10  in.  in  diameter  by  14  in.  in  stroke,  and  is  operated 
at  80  r.p.m.  It  is  driven  through  a  i2-in.  belt  by  a  20-hp,  220- 
volt  Crocker- Wheeler  direct-current  motor  running  at  775  r.p.m. 
The  7-ton  compressor  is  7  in.  in  diameter  and  10  in.  in  stroke. 
This  machine  is  operated  at  no  r.p.m.,  being  driven  through  a 
6-in.  belt  by  a  lO-hp  Northern  direct-current  motor  running  at 
480  r.p.m. 

These  machines  compress  the  ammonia  gas  to  150  lb.  per 
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square  inch,  delivering  it  to  the  condenser  coils.  Here  the  ex¬ 
cess  heat  (which,  as  a  result  of  the  compression,  manifests  it¬ 
self  as  a  rise  in  temperature)  is  extracted,  cooling  the  gas  be¬ 
low  its  critical  temperature  and  causing  it  to  liquefy.  A  double¬ 
pipe,  counter-flow  condenser  is  employed.  The  cooling  water 
from  the  city  mains  traverses  a  series  of  pipes  inside  the 

2-in.  pipes  which  confine  the  ammonia.  The  gas  is  admitted 
to  the  upper  part  of  the  coil  and  flows  downward  through  the 
condenser,  meanwhile  liquefying;  the  cooling  water  enters 
at  the  bottom  and  ascends  through  the  internal  system  of  pipes. 
This  cooling  water  is  not  wasted  after  having  discharged  its 
function  in  the  condenser,  but  is  thence  delivered  to  a  tank  on 
the  roof,  from  which  the  various  tenants  are  supplied  with 
water  for  washing  and  general  purposes.  The  quantity  re¬ 
quired  daily  by  the  six  fishmonger  shops  so  nearly  equals  the 
amount  used  in  the  condensers  that  the  tank  overflows  into  the 
sewer  during  less  than  an  hour  each  day.  , 

Each  of  the  cooling-rooms  contains  about  600  lineal  feet  of 
2-in.  pipe  in  which  the  liquid  ammonia  undergoes  expansion 
from  150  lb.  to  10  lb.  per  square  inch,  absorbing  heat  from  the 
surrounding  atmosphere  in  the  process.  Moisture  present  in  the 
air  of  the  cooler  rooms  is  eventually  condensed  on  the  outside 
of  the  refrigerating  coils  in  the  form  of  the  familiar  frost  de¬ 
posit  seen  on  ice-making  machinery.  This  deposit  must  be 
cleaned  from  the  pipes  at  intervals  in  order  that  the  transfer 
of  heat  from  the  room  into  the  pipe  may  not  be  appreciably 
retarded. 

From  the  cooling  coils  the  expanded  ammonia  gas  is  re¬ 
turned  to  the  receiver  leading  to  the  compressors  at  a  pres¬ 
sure  of  about  10  lb.  per  square  inch.  This  completes  the  cycle 
of  the  ammonia’s  expansion  and  compression,  effecting  the 
transfer  of  the  heat  units  from  the  cooling-rooms  to  the  con¬ 
denser  water.  Provision  is  also  made  for  extracting  any  oil 
that  may  have  become  entrained  during  the  compression  of  the 
ammonia  by  inserting  a  strainer  and  trap  between  the  com¬ 
pressor  cylinders  and  the  refrigerating  coils. 

During  the  summer  months  fresh  fish  is  stored  in  the  cooling 
compartments.  For  the  preservation  of  such  unfrozen  food¬ 
stuffs  a  relatively  low  temperature  is  sufficient,  and  during  this 
season  the  cooling-rooms  are  regularly  maintained  at  about  40 
deg.  Fahr.  In  winter,  however,  the  fish  are  usually  shipped  in 
already  frozen,  and  it  is  necessary  to  keep  them  at  a  definite 
steady  temperature  below  the  freezing  point,  in  spite  of  the 
changes  that  occur  in  the  outside  winter  weather.  The  duty 
required  of  the  refrigerating  plant,  therefore,  varies  with  the 
time  of  the  year,  but  these  changes  are  in  part  compensated  by 
the  corresponding  variations  in  the  temperature  of  the  cooling 
water  supplied  the  condenser.  ' 

The  small  compressor  unit  is  operated  about  six  hours  each 
(lay,  being  started  in  the  morning  and  run  until  noon.  In  the 
afternoon  the  opening  of  the  doors  leading  to  the  cold-storage 
compartments  and  the  addition  of  new  supplies  have  slightly 
raised  the  temperature  in  the  coolers  so  that  the  larger  compres¬ 
sor  is  then  started  and  run  the  remainder  of  the  day.  The 
compressing  apparatus  is  thus  divided  into  two  units  of  un¬ 
equal  size  in  order  that  each  may  be  run  at  full  load  during  the 
time  of  its  operation.  The  total  working  day  in  the  compres¬ 
sor-room  is  10  hours. 

The  cost  of  energy  for  operating  this  refrigerating  plant  has 
averaged  $05  pef  month  throughout  the  year.  The  average 
monthly  consumption  of  1815  kw-hours — charged  for  at  the  net 
rate  of  10  cents  per  kw-hour  for  the  first  30  hours’  use  of  the 
maximum.  5  cents  for  the  second  30  hours’  use.  and  3  cents 
thereafter — thus  amounts  to  an  equivalent  straight  rate  of  less 
than  5  cents  per  kw-hour.  Of  the  year’s  total  consumption. 
21,772  kw-hours,  the  highest  individual  monthly  meter  readings 
were  2788  kw-hours  and  2727  kw'-hours  registered  during  two 
winter  months  when  quantities  of  fresh  fish  were  coming  in 
and  had  to  be  thoroughly  frozen  in  the  coolers  before  being 
placed  in  storage. 

The  refrigeration  plant  in  the  Union  Fish  Market  was  in¬ 
stalled  under  the  supervision  of  Mr.  R.  A.  Whelan,  engineer 
for  the  A.  Booth  Company,  Chicago. 


MOTOR  DRIVE  IN  FISH  REFRIGERATION. 


Electrical  Energy  Replaces  Producer  Gas  Plant  With 
Marked  Economy  in  Operation. 

The  producer-gas  plant  is  credited  with  being  one  of  the  most 
?fiicient  and  economical  forms  of  power  equipment  for  develop¬ 
ing  relatively  small  outputs.  Advances  which  the  last  10  years 
have  brought  in  the  design  and  operation  of  this  class  of  appa¬ 
ratus  make  it  often  a  desirable  form  of  motive  power  in  iso¬ 
lated  situations.  But  when  it  is  proposed  to  install  such  a  plant 
in  a  district  which  is  served  by  central-station  electric  energy 
at  reasonable  rates,  it  can  frequently  be  shown  that  electric 
motor  drive  is  not  only  considerably  cheaper  to  install,  but  may 
be  much  less  expensive  to  operate,  besides  avoiding  the  super¬ 
vision,  worry,  dirt  and  necessity  for  special  attendance  which 
accompany  the  working  of  the  small  prime-mover  plant.  In 
the  following  paragraphs  are  recounted  the  actual  comparative 
results  obtained  by  a  cold-storage  concern  which  had  an  ex¬ 
pensive  experience  with  producer-plant  operation,  but  is  now 
using  electric  energy  from  the  central-station  company  with 
satisfaction  and  profit. 

In  May,  1907,  the  Chlopek  Fish  Company,  of  Chicago,  installed 

35*hp  gas-producer  plant  and  engine  for  driving  a  small 
lighting  generator  and  a  iS-ton  ice  machine  which  supplies  re¬ 
frigeration  for  maintaining  at  a  proper  temperature  the  300,(X)0 
lb.  of  frozen  fish  stored  throughout  the  year  in  its  cooling- 
rooms  at  the  corner  of  Desplaine§  Street  and  Grand  Avenue. 
The  plant  comprised  a  35-hp  suctionrtype  producer  supplying 
fuel  gas  to  a  tandem  gas  engine  rated  at  35  hp.  Belted 
to  this  engine,  through  a  countershaft  and  pulleys  giving 
suitable  speeds,  were  the  15-kw,  250-volt  Northern  direct-cur¬ 
rent  generator;  the  15-ton  Larsen-Baker  ammonia  compressor, 
and  the  centrifugal  pumps  for  circulating  the  brine  and  the 
condenser  water. 

The  refrigerating  apparatus  (which  is  still  in  operation,  be¬ 
ing  now  motor-driven)  has  an  equivalent  capacity  for  produc¬ 
ing  15  tons  of  ice  every  24  hours.  The  six  cooling-rooms  are 
supplied  with  refrigeration  through  the  medium  of  chilled 
brine,  lowered  to  a  temperature  of  —  3  deg.  Fahr.  in  the  brine 
cooler,  where  its  heat  is  removed  by  the  expansion  of  the  am¬ 
monia.  The  15-ton  Larsen-Baker  ammonia  compressor  has  a 
single-cylinder,  6)4  in.  in  diameter  by  12  in.  in  stroke,  and  is 
operated  at  75  r.p.m.  when  carrying  its  full  load.  The  con¬ 
denser  is  of  double-pipe  construction,  the  circulation  water 
traversing  a  series  of  iJ4-in.  pipes  inclosed  by  the  2-in.  pipes 
which  confine  the  ammonia.  A  50-gal.  centrifugal  pump  belted 
to  the  countershaft  is  arranged  to  pass  30  gal.  of  cooling  water 
per  minute  through  the  condenser.  The  brine  cooler  comprises 
a  double  stand  totaling  320  ft.  of  2-in.  and  3-in.  pipe,  the  former 
containing  the  expanding  ammonia,  while  the  brine  occupies  the 
annular  space  between  the  two  pipe  wails.  From  this  cooler  a 
100-gal.  centrifugal  brine  pump,  belted  to  the  intermediate  shaft, 
as  noted  in  a  preceding  paragraph,  raises  the  chilled  fluid  to  the 
brine  tank.  The  latter  is  a  rectangular  reservoir,  20  ft.  x  12 
ft.  X  5  ft.,  from  which  the  brine  is  distributed  by  gravity  to  the 
cooling  coils  in  the  ceilings  of  the  various  cold-storage  com¬ 
partments.  The  brine  used  is  a  25  per  cent  solution  of  cal¬ 
cium  chloride,  having  a  freezing  point  of  — 5  deg.  Fahr.  The 
refrigerating  system  contains  about  12,000  gal.  of  this  solution. 

Each  of  the  five  rooms  in  which  frozen  fish  are  stored 
throughout  the  year  at  a  temperature  of  14  deg.  Fahr.  to  18 
deg.  Fahr.  is  refrigerated  by  approximately  600  ft.  of  2-in. 
brine  pipe.  These  compartments  have  a  total  capacity  of 
3(X),ooo  lb.  of  frozen  foodstuffs.  A  sixth  and  larger  cooler, 
used  for  various  storage  purposes,  contains  1600  ft.  of  similar 
2-in.  brine  pipe  and  has  a  capacity  for  putting  away  80,000  lb. 
of  fresh  fish  or  two  carload  of  ice.  In  the  winter  season  the 
refrigerating  plant  is  operated  6  to  10  hours  a  day,  while  in 
summer  this  time  is  increased  to  from  10  to  15  hours  daily. 

When  the  producer-gas  plant  was  in  use  central-station  en¬ 
ergy  was  employed  for  a  2-hp  motor  driving  an  air  compressor 
used  to  start  the  engine  and  for  a  1.5-hp  motor  driving  the  fan 
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which  supplied  the  producer  draft.  A  3-hp  motor,  operating 
a  fish-loading  conveyor,  was  also  supplied  from  the  lighting 
company’s  mains,  so  it  is  evident  that  in  spite  of  its  isolated 
power-plant  equipment  the  storage  concern  was  not  independent 
of  outside  service  for  operating.  The  iS-kw,  direct-current 
generator  supplied  light  for  the  plant,  part  of  this  being  an  all¬ 
day  load  for  the  illumination  of  the  cold-storage  and  shipping 
departments. 

I  he  cost  of  installing  the  gas-power  equipment  may  be  item¬ 
ized  as  follows : 


Producer  plant .  $920 

Gas  engine .  1,872 

Sundry  installations .  300 


$3,092 

To  this  must  be  added  the  costs  of  the  motors  for  the  air 
compressors  and  the  furnace  blower,  about  $300,  totaling,  say, 
$3,400  for  the  gas-power  plant.  The  refrigerating  machinery 
cost  an  additional  $3,800. 

It  was  expected  that  the  gas-power  equipment  above  de¬ 
scribed  could  be  operated  at  an  expense  of  about  $125  a  month, 
including  the  salary  of  an  attendant  at  $75  a  month.  At  least, 
it  was  upon  this  estimate  that  the  installation  of  the  plant  was 
undertaken. 

However,  a  year’s  operation  of  the  system  resulted  in  the 
following  alarming  rise  over  the  estimated  cost,  one  excessive 
item  of  which  is  that  due  to  repairs. 

Thus,  the  12  months’  operation  turned  out  to  be  more  nearly 
at  the  rate  of  $228  a  month  than  the  estimated  figure  of  $125. 
Further,  a  serious  accident  occurred  during  the  year  by  which 
a  new  engineer,  only  shortly  before  placed  in  charge  of  the 
producer  plant,  had  his  arm  so  badly  broken  and  twisted  in  the 
engine  wheel  that  his  chances  of  ever  again  being  able  to  use 
the  member  are  even  at  this  time  doubtful. 


Coal,  78  tons  anthracite,  at  $6 .  $468 

Oil,  estimated .  So 

Waste,  estimated .  12 

Water,  estimated .  60 

Attendance  .  900 

Overtime  attendance .  78 

Repairs  .  420 

Electric  energy  for  air-compressor  and  blower  motors  (2637  kw-hrs.)  .  181 

Insurance  . * .  60 

Interest  (5  per  cent) .  170 

Depreciation  (to  per  cent) .  34® 


$2,739 

With  these  discouragements  as  the  result  of  a  year’s  actual 
running  of  the  producer  plant,  the  management  requested  the 
Commonwealth  Edison  Company,  of  Chicago,  to  furnish  esti¬ 
mates  on  the  cost  of  extending  its  service,  already  supplied  for 
the  small  motors  and  some  lamps,  to  include  the  operation  of 
the  entire  refrigerating  system  and  plant.  After  careful  study 
of  the  load  involved  the  Commonwealth  company’s  contract  de¬ 
partment  prepared  a  schedule  showing  some  attractive  compari¬ 
sons  with  the  history  of  the  producer  outfit. 

It  was  found  possible  to  change  over  the  refrig^ating  sys¬ 
tem  to  motor  drive,  using  the  apparatus  already  installed,  by 
making  a  few  slight  shifts  in  the  countershaft  pulleys.  The 
15-kw,  2SO-volt  generator  was  accordingly  put  into  service  as 
a  20-hp  direct-current  motor,  supplied  from  the  220-volt  dis¬ 
tribution  mains  of  the  Commonwealth  Edison  Company.  The 
previous  arrangement  of  belts  sufficed  for  connecting  it  to  the 
ammonia  compressor  and  water  and  brine  pumps,  which  now 
constitute  its  load.  By  good  luck  the  former  generator’s  horse¬ 
power  rating  happened  to  be  almost  exactly  that  which  would 
have  been  specified  for  driving  the  ice  machine,  although  a 
motor  of  the  adjustable-speed  type,  better  adapted  for  economi¬ 
cal  running  at  low  speeds,  would  have  been  preferable.  As  the 
ammonia  compressor,  brine  pump  and  condensing-water  pump 
are  all  connected  to  the  same  lineshaft,  they  must  all  operate  at 
the  same  relative  speed ;  so  that  when  the  compressor  is  being 
run  at  partial  load,  which  requires  a  corresponding  decrease  in 
its  speed,  the  effectiveness  of  the  circulating  apparatus  is  much 
diminished.  A  separate  constant-speed  motor  for  driving  these 
auxiliaries,  of  course,  would  furnish  the  simplest  solution,  but. 
as  before  intimated,  the  conversion  of  the  equipment  from 


producer  gas  to  electric  drive,  was  carried  out  with  the  fewest 
possible  changes  or  additions.  The  success  of  the  new  motive 
power  now  having  been  shown,  it  is  probable  that  the  existing 
machinery  will  be  supplanted  by  apparatus  more  especially 
adapted  for  the  service  required. 

The  supply  of  energy  to  the  Chlopek  plant  is  charged  for  on 
the  maximum-demand  system.  The  rate  is  ii  cents  per  kw- 
hour  for  the  first  30  hours’  use  of  the  maximum  demand;  6 
cents  for  the  second  30  hours,  and  4  cents  for  all  thereafter.  A 
discount  for  cash  payment  makes  this  rate  in  effect  10  cents,  6 
cents  and  4  cents  per  kw-hour,  respectively,  for  the  first  30 
hours’  use,  second  30  hours’  and  last  660  hours’  use  of  the 
maximum. 

The  new  drive  was  installed  in  October.  For  the  first  30 
days  after  the  plant  had  been  running  smoothly  the  Common¬ 
wealth  company  rendered. a  bill  of  $96.  The  December  charge 
was  $70.40.  From  the  meter  readings  already  obtained  the 
average  monthly  consunlption  throughout  the  year  will  be  ap¬ 
proximately  2500  kw-hours,  making  the  average  monthly  charge 
about  $100,  which  secures  for  the  consumer  the  very  reasonable 
rate  of  4  cents  per  kw-hour.  Practically  the  only  item  to  be 
added  to  this  charge,  in  considering  gas-power  and  central- 
station  costs  in  comparison,  is  a  part  of  the  engineer’s  salary 
for  looking  after  the  refrigerator  machinery.  The  same  man 
is  continued  at  $75  per  month,  but  gives  most  of  his  time  to 
other  duties  than  those  in  the  refrigeration  room,  which  is 
properly  chargeable  at  not  more  than  $20  per  month  for  at¬ 
tendance.  Thus,  at  a  cost  of,  say,  $125  per  month  the  fish- 
storage  house  is  supplied  with  refrigeration,  light  and  energy 
for  driving  its  ice  conveyor,  ice  grinder,  circular  saw,  etc.  In 
the  matter  of  lighting  alone  a  number  of  additional  outlets 
have  been  put  in  place  since  the  installation  of  central-station 
service,  increasing  this  factor  of  the  load  above  that  carried 
by  the  producer  plant  And  against  a  capital  investment  in  the 
producer  outfit  of  $3,700  (including  generator),  the  corre-, 
spending  figure  for  motor  drive  is  not  more  than  $300. 

Summing  up,  the  change  from  gas-power  to  electric  drive  in 
the  foregoing  case  has  meant  less  than  10  per  cent  of  the  gross 
investment  and  the  virtual  halving  of  the  operating  expense,  be¬ 
sides  welcome  relief  from  the  care,  dirt,  danger  and  necessity 
for  experienced  attendance,  which  accompany  the  running  of 
a  small  prime-mover  plant.  This  example  is  but  one  of  several 
cases  in  which  small  gas-producer  outfits  in  the  city  of  Chicago 
have  been  advantageously  supplanted  by  central-station  motor 
drive. 


MOTOR  EQUIPMENT  OF  PLANING  MILLS. 

.  Very  little  argument  is  required  nowadays  to  convince  owners 
of  machine  shops,  wood-working  establishments,  etc.,  contain¬ 
ing  a  large  number  of  machines,  that  the  electrical  distribution 
of  energy  is  the  most  desirable  thus  far  developed.  In  deciding 
the  type  of  motor  to  be  used,  it  is  generally  recognized  that  the 
alternating-current  induction  motor  has  its  own  particular  field ; 
the  direct-current  and  alternating-current  motors  have  a  com¬ 
mon  field,  and  the  direct-current  motor  in  turn  has  its  own 
special  field.  Experience  has  also  enabled  the  question  of  in¬ 
dividual  or  group  drive  to  be  quickly  settled. 

Direct-current  motors  have  been  used  in  wood-working  estab¬ 
lishments  with  success,  but  the  absence  of  commutators  and 
parts  liable  to  produce  sparks  make  the  induction  motor  pecu¬ 
liarly  adapted  for  this  class  of  work,  especially  since  adjustable 
speed  is  seldom  required.  As  indicative  of  the  size  of  induction 
motor  required  for  different  machines  used  in  planing  mill 
work  the  following  table  giving  the  motor  equipment  of  the  mill 
of  the  Franklin  County  Lumber  Company  at  Greenfield,  Mass., 
is  appended.  The  motors  are  Westinghouse  220-volt,  three- 
phase,  60-cycle  machines,  mostly  of  the  squirrel-cage  type  and 
are  supplied  with  energy  from  the  lines  of  the  Greenfield  Elec¬ 
tric  Light  &  Power  Company.  The  usual  equipment  of  wood¬ 
working  machinery  is  installed  and  the  motors  are  located  on 
side  walls,  posts  or  ceilings,  and  in  some  cases  are  fixed  to  the 
ceiling  of  the  floor  below  and  belted  up  through  the  floor  to  the 
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driven  machine.  Where  motors  are  placed  on  the  floor  in  order  use  cast  iron  washers,  as  detailed  in  Fig.  4,  instead  of  the 
to  avoid  accidents  they  are  boxed  in  together  with  the  belt  and  strap  iron  ones,  shown  in  Fig.  3.  A  projection  is  provided  on 


MOTOR-DRIVEN  MACHINERY  IN  THE  PLANING  MILL  OF  THE  FRANKLIN  COUNTY  LUMBER  COMPANY,  GREENFIELD,  MASS. 
Machine. 

Double  blower.  Sterling  Blower. &  Pipe  Mfg.  Co... 

Four-head  inside  molder,  C.  B.  Rogers . 

Rotary-bed  planer.  Chase . 

Matcher,  Witherby,  Rug  &  Richardson . 

Four-bead  molder,  Houston . 

Re-saw,  John  A.  White . 

Double-drum  sander,  W.  A.  Heath  Machine  Co.... 

Baling  press,  Dederick  &  Sons . . . 

Jointer,  C.  B.  Rogers . 

Saw  bench,  Frank  Clements . . 

Molding  sander.  Austin  &  Eddv . 

Single-spindle  shaper,  homemade . 

Single-head  sash  sticker,  Rowley  &  Hermance . 

Swing  saw,  American  Woodworking  Machine  Co... 

Twin  cut -oil  saw,  C.  B.  Rogers . 

Pony  planer,  H.  B.  Smith . 

Combination  hand-feed  saw  bench,  iron  table,  C.  B.  Rogers 

Hand-feed  edger,  homemade . 

Group  of  tenoner,  mortiser,  H.  B.  Smith . 

Vertical  boring  machine,  homemade . 

Group  of  emery  wheel,  knife  grinder.  Union  Stone  Co. 

Window-frame  machine,  Smith-Philips . 

Hand-feed  cut-off  saw,  C.  B.  Rogers . 

Tilting  saw  bench,  wood  table,  Rogers . 

Band  saw,  Baxter . 

Jointer,  Baxter . 

Varie^  lathe,  Mattison . 

Kindling  cut-off  saw  &  conveyor,  W.  A.  Heath  Mach.  Co. . 

Column  sander . 

Lathe  . 

Jig  saw.  Eureka . 


Machine 

• 

, - Motor — ^ 

Size. 

R.p.m. 

Location  of  motor  and  method  of  connecting 

R.p.m. 

H.p. 

30" 

1120 

On  platform  suspended  from  ceiling;  direct-connected 

1120 

30 

13^ 

800 

Ceiling;  belted 

1700 

30 

34" 

3000 

Ceiling  below,  with  countershaft  below;  two  belts  through  floor 

1700 

20 

34''X3J4'' 

Ceiling  above;  belted 

1120 

20 

10" 

800 

Ceiling  above;  belted  to  countershaft 

1700 

>s 

48''x2}4'' 

400 

Wall;  belted 

1120 

to 

3?" 

800 

Ceiling  below,  with  countershaft  below;  two  belts  through  floor 

1700 

ryi 

No.  5 

,  * 

Ceiling;  belted  to  countershaft  on  ceiling 

1700 

7% 

4650 

Floor;  motor  and  belt  boxed 

1700 

s 

No.  I,  14" 

3000 

Wall;  belted 

1700 

5 

8" 

200 

Ceiling;  belted  to  floor  countershaft 

1700 

5 

3000 

Vertical  motor;  belted  to  vertical  countershaft 

Wall;  belted  to  countershaft 

1700 

5 

4" 

800 

1700 

S 

16" 

2000 

Ceiling;  belted  to  ceiling  countershaft 

1700 

5 

16" 

2200 

Ceiling  below;  belted  through  floor 

1700 

5 

24" 

3800 

Wall;  belted 

1700 

5 

;  20^^ 

2500 

Floor;  motor  and  belt  boxed 

1700 

5 

24" 

No.  2 

2500 
(  800 
1450 
420 

Floor;  motor  and  belt  boxed 

Wall;  belted  to  ceiling  countershaft 

1700 

1  70  * 

5 

1 26" 

800 

250 

Ceiling;  to  countershaft  on  ceiling 

1700 

5 

83s 

Wall;  belted  to  floor  countershaft 

1700 

3 

16^ 

2600 

Wall;  belted 

1700 

3 

16^ 

2500 

Floor;  belt  and  motor  boxed 

1700 

3 

300 

Ceiling  below;  belted  through  floor 

1700 

3 

4000 

Floor;  belt  and  motor  boxed 

1700 

3 

3400 

Floor;  belt  and  motor  boxed 

1700 

3 

Soo 

Ceiling;  belted  to  countershaft 

1700 

3 

9"  disc. 

660 

Vertical;  coupled  to  vertical  spindle 

1700 

2 

600 

Wall;  belted  to  ceiling  countershaft 

1700 

2 

.  .. 

550 

Below  table  of  saw;  belted  to  crank  countershaft 

1700 

I 

ventilated.  The  method  of  driving  each  machine  is  stated  in  the 
table. 


STRUCTURAL  STEEL  MOTOR  SUPPORTS. 

By  George  H.  Westerman. 

TRUCTURAL  steel  members  can  often  be  advantageously 
used  for  supporting  motors  mounted  on  roof  trusses  or 
ceilings.  Figs,  i  and  2,  showing  an  end  and  a  side  eleva¬ 
tion,  respectively,  of  a  motor  suspended  from  the  roof  truss 
bottom  chord  of  a  steel  mill  building,  illustrate  a  typical  in¬ 
stallation  of  this  kind.  There  are  many  methods  of  utilizing 
structural  steel  sections  for  motor  supports.  The  arrangement 
shown  in  Fig.  i,  which  utilizes  four  channels,  indicated  by  the 
letter  A,  is  one  of  the  simplest  and  most  flexible  and  is  prob¬ 
ably  the  most  frequently  used.  Clamping  bolts  passing  through 
the  slots  between  the  motor-supporting  channels  and  between 
the  channels  forming  the  roof  truss  bottom  chord  serve  to 
secure  the  system  rigidly  in  position.  No  holes  are  drilled  in 


Fig.  1 — Motor  on  Steel  Supports — End  Elevation. 


any  member.  In  the  installation  shown  in  Figs,  i  and  2  chan¬ 
nel  washers  formed  from  strap  iron  prevent  the  channels  (A) 
from  spreading,  and  the  clamping  bolts  and  the  bolts  support¬ 
ing  the  motor  prevent  the  channels  from  coming  too  close 
together.  •  In  a  large  plant,  where  motors  are  frequently  hung, 
it  is  advisable  to  have  a  pattern  made  of  the  washers,  and 


the  cast  fron  channel  washer  which  extends  down  3/16  in. 
between  the  twp  channels  clamped.  The  width  of  this  projec¬ 
tion  is  such  that  adjacent  channels  are  always  maintained  at 
such  a  distance  apart  that  bolts  can  be  accommodated  in  the 
slot  between  the  channels  with  ample  clearance. 

Wooden  members  are  more  frequently  used  for  supporting 
inverted  motors  than  steel  ones.  It  is  often  maintained  that 
wooden  framing  is  cheaper,  and  it  is  true  that  plain  wooden 
sticks  of  sufficient  strength  to  carry  a  motor  cost  less  than 
steel  channels  for  the  same  duty.  When  the  millwrighting  labor 
costs  of  preparing  the  sticks  for  service  and  of  laying  out  and 
boring  bolt  holes  (which  must  be  accurately  done)  are  consid¬ 
ered,  a  saving  in  favor  of  the  wooden  construction  is  not 
likely.  In  the  method  of  steel  construction  advocated,  no 
fitting  or  measuring  is  necessary  and  no  holes  are  drilled. 
The  only  dimensional  requirement  is  that  the  four  supporting 
channels  be  long  enough  to  span  adjacent  trusses.  This  feature 
is  provided  for  in  large  plants  by  stocking  channels  of  such 
lengths  that  any  bay  in  the  buildings  can  be  spanned.  The 
same  channels  are  also  used  to  support  line  and  counter  shaft¬ 
ing.  The  advantages  of  steel  framing  are :  Sightliness,  inter¬ 
changeability,  flexibility,  rapidity  and  ease  of  erection,  per¬ 
manence  and  ability  to  withstand  fire. 

The  only  tool  required  for  the  erection  of  steel  framing  is 


Fig.  2 — Motor  on  Steel  Supports — Side  Elevation. 


a  wrench.  When  installing  an  overhead  motor  at  a  given 
location,  the  four  supporting  channels  are  hoisted  to  the 
trusses  and  clamped  in  approximately  the  correct  location. 
The  motor  is  then  raised  and  bolted  in  position.  If  any  adjust¬ 
ments  are  required  the  motor  can  be  shifted  longitudinally  and 
the  channels  transversely  with  a  bar,  the  bolts  having  been 
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previously  loosened.  The  correct  location  having  been  reached, 
all  bolts  are  set  tightly.  Steel  supporting  channels  can  be  used 
in  one  location  for  years,  and  then  in  another.  Wooden  sticks 
after  having  been  in  service  are  not  often  used  again.  They 
become  greasy  and  dirty  and  millwrights  dislike  to  use  them. 
Holes  bored  through  them  for  bolts  weaken  them.  Usually  they 


iron  channel  washer  detailed  in  Fig.  4  is  used  to  clamp  and 
separate  the  supporting  members.  This  installation  was  made 
ill  an  old  building  which  is  to  be  dismantled  in  a  few  years. 
Channels  were  used  for  supports  in  preference  to  wooden 
sticks  because  the  steel  will  be  good  for  another  installation 
when  the  building  is  torn  down,  while  if  wood  were  used  it 


are  sawed  up  into  short  lengths  for  blocking  after  being  dis¬ 
mantled. 

Local  conditions  determine  the  weight  and  depth  of  channel 
that  should  be  used  for  any  given  installation.  Handbooks 

Hole  V|'«  larger  in 
Diameter  than  Boil. 


Hole  Vw  larger  in 
Diameter  than  Bolt. 


I 


.  Bend  from 
Strap  Iron 


Width  of  Beam  Flangea 
+  Width  of  Siot+Kw’'. 


Make  equal  to  Width 
of  Beam  Flange  .fVf, 


Truss — . 
Diagonal 


Steel  Angles 
forming  Bottom 
Chord  of  Truss 


Strap  Iron  Yoke  -j-p 

Fig.  6 — Attachment  to  Steel  Angle  Trusses. 


Fig.  3 — Wrought  Iron  Channel  Fig.  4 — Cast  Iron  Channel 
Washer.  Washer. 


issued  by  the  structural  steel  companies  give  detailed  informa¬ 
tion  in  regard  to  safe  loads  for  given  spans  and  depths  and 
weights  of  all  steel  sections.  The  values  for  safe  loads  tabu¬ 
lated  in  handbooks  are  for  quiescent  loads.  For  fluctuating 
loads,  like  those  imposed  on  steel  members  carrying  motors, 
about  one-fourth  the  tabulated  load  values  should  be  taken  as 
safe.  A  steel  member  may  be  strong  enough  to  carry  the 
fluctuating  load  imposed  on  it;  but  at  the  same  time  it  will 
vibrate  excessively.  The  reduction  factor  of  4,  suggested  above, 
will  take  care  of  this  point  in  most  instances.  Channels  having 
a  depth  of  6  in.  arc  frequently  used  for  supporting  motors. 
With  short  spans  and  small  motors  4-in.  and  even  3-in.  chan¬ 
nels  are  sometimes  used.  It  is  usual  in  large  industrial  plants 
where  many  supports  are  required  for  line  shafts,  counter¬ 
shafts  and  motors,  to  select  a  certain  size  channel,  usually 
6-in.,  and  use  it  for  all  applications.  Where  four  of  these  6-in 
channels  are  not  strong  enough  to  carry  the  load,  others  are 
installed  parallel  to  them,  and  arrangements  are  made  so  that 
the  load  is  divided  equally  among  all. 

In  the  roof  trusses  shown  in  Fig.  2  the  space  between  the 
channels  forming  the*  bottom  chords  is  wide  enough  to  admit 
a  substantial  bolt.  In  some  trusses  the  space  is  not  wide 
enough.  In  such  a  case  a  yoke  of  strap  iron,  like  that  indicated 
in  Fig.  5,  can  be  used  to  clamp  the  supporting  channels  in 
position.  When  roof  trusses  for  a  new  mill  building  are 


would  doubtless  be  thrown  away  and  its  value  and  the  cost 
of  framing  it  would  be  lost. 

A  method  of  clamping  to  a  roof  truss  bottom  chord  com¬ 
posed  of  two  steel  angles  is  indicated  in  Fig.  6.  In  this  case 
it  was  desirable  to  mount  the  motor  on,  instead  of  suspending 
it  from,  the  supporting  channels.  In  order  to  distribute  the 
load  from  the  channels  over  a  considerable  area  on  the  hori- 


Make  equal  to  Width 
of  Beam  Flange  -fH*' 


Steel  Channels 
suppoi  ting  Motor. 


Cast  Iron 
Raising  Block.  _ 

/  Angles  forming 
/  Truss  Chord. 


Side  Elevation 
Block  in  Position. 


ight  to 


/Make  equal  to  „ 
Diameter  of  ^It+Vj* 


i  „ 


Make  Height  t 
suit  Angles. 


No.  7 — Details  of  Cast  Iron  Raising  Block. 


zontal  flanges  of  the  angles  instead  of  having  it  come  on  the 
tops  of  the  vertical  flanges,  raising  blocks,  detailed  in  Fig.  7, 
were  made  from  cast  iron  and  inserted  between  supporting 
channels  and  truss  angles,  as  shown.  The  clamping  effect  thus 
provided  is  excellent,  and  the  scheme  has  given  entire  satis¬ 
faction. 


A  motor  supported  from  the  floor  beams  of  building  of  slow- 

Wroufirht  Iron  Bolt.  Maple  Top  Flooring. 


Fig.  a— Attachment  to  Modern  Floor  Beams. 


ordered  it  should  be  specifled  that  the  space  between  roof  truss 
bottom  chord  members  shall  be  at  least  i  in.  in  width.  The 
space  thus  provided  can  be  used  for  pipe  hanger  bolts,  platform 
bolts,  conduit  wiring  clamps,  motor  support  bolts,  and  for 
many  other  attachments  that  must  be  made  in  industrial  plant 
construction. 

In  Fig.  5  is  indicated  a  construction  used  for  supporting  a 
motor  on  channels  from  wooden  truss  bottom  chords.  The  cast 


burning  mill  construction  is  delineated  in  Fig.  8.  It  was  neces¬ 
sary  in  this  installation  to  lay  out  the  locations  of  the  holes 
for  the  supporting  bolts  passing  up  through  the  floor  beams 
accurately.  Cast  iron  channel  washers  (Fig.  4)  were  used. 
Steel  framing  was  considered  preferable  in  this  instance  to 
wood  because  of  its  neater  appearance  and  the  fact  that  when 
it  is  taken  down  from  this  location  it  will  be  available  for 
some  other  one. 


MOTORS  IN  CONTRACTING  WORK.  a  large  capstan  around  which  a  steel  cable  fastened  to  dead- 

-  men  at  both  ends  passes.  The  trolley  is  traversed  by  two  6o-hp 

It  is  quite  generally  recognized  that  contractor’s  business  is  motors  and  the  grab  bucket  is  operated  by  two  8o-hp  motors  on 
well  worth  the  trouble  of  securing  it,  for  from  the  nature  of  the 
work  the  load  is  off-peak.  Then,  too,  much  of  the  work  is  done 
in  the  spring  and  summer  and  during  the  hours  of  daylight  when 
the  load  on  central  stations  is  oftentimes  lowest.  The  Roches¬ 
ter  Railway  &  Light  Company  possesses  a  considerable  motor 
load  which  it  has  secured  among  contractors  of  that  city.  One 
installation,  that  on  the  Barge  Canal,  is  notable,  because  of  the 
immense  saving  made  by  the  contractor  due  to  the  introduc¬ 
tion  of  electricitv  and  the  rapidity  with  which  that  portion  of 
the  Barge  Canal  contract  is  being  carried  out. 

Electricity  is  used  as  the  sole  motive  power  for  the  excava¬ 
tion  of  this  3.28-mile  section  between  Rochester  and  Lockport. 

Two-and-a-half  miles  are  in  rock  cutting  varying  in  depth  from 
12  ft.  to  46.5  ft.  and  covered  with  from  2  ft.  to  12  ft.  of  earth. 

Due  to  the  employment  of  electricity  the  contractor’s  bid  was 
$375,680  less  than  the  engineer’s  estimate.  The  cross-section 
of  the  canal  at  this  point  is  120  ft.  in  width  at  the  top.  94  ft. 
at  the  bottom  and  34  ft.  deep.  The  most  notable  part  of  the 
work  is  the  bridge  conveyor,  consisting  of  a  traveling  truss 
bridge  mounted  on  towers  running  on  tracks  on  the  berm  of 
each  side  of  and  completely  spanning  the  canal  excavation. 

The  conveyor  has  a  length  from  end  to  end  of  428  ft.  and  the 
towers  are  90  ft.  high  and  188  ft.  apart  on  centers.  Each  rests 
on  a  60- ft.  rigid  wheel-base  carried  on  a  standard  gage  track 
by  32  steel  wheels. 

The  cantilever  extensions  on  the  two  ends  are  of  unequal 
length ;  that  on  the  north  side  extending  128  ft.  beyond  the 
tower  and  that  on  the  south  side  only  96  ft.  This  is  due  to  the 
disposition  originally  decided  upon  for  the  two  classes  of 
spoil,  rock  and  earth.  The  former  being  much  larger  in  quan¬ 
tity,  the  longer  cantilever  was  provided  for  its  delivery.  The 
original  plan  was  not  adhered  to,  however,  rock  and  earth  being 
dumped  on  either  side. 

The  bridge  which  is  shown  by  Fig.  i  herewith  is  operated 
by  electric  motors  supplied  with  electrical  energy  from  the 
stations  of  the  Rochester  Railway  &  Light  Company.  A  4100- 
volt  transmission  line  is  carried  on  the  Barge  Canal  property 
on  a  special  line  of  poles  and  brought  to  a  portable  substation 
traveling  on  the  track  carrying  the  north  tower  of  the  bridge 
and  immediately  adjacent  to  the  latter.  The  alternating  current 
is  converted  to  direct  current  by  means  of  a  motor-generator 


Fig.  2 — One  End  of  Electric  Conveyor. 

each  of  two  drums,  making  a  total  of  320  hp  to  close  and  hoist 
the  bucket.  The  total  horse-power  of  motors  on  the  bridge  is, 
therefore,  540.  These  are  capable  of  withstanding  a  50  per 
cent  overload,  however,  in  actual  practice,  and  the  motors  de¬ 
velop  650  hp.  The  trolley  is  equipped  with  a  small  air  com¬ 
pressor  which  operates  brakes  for  the  descending  bucket  and 
for  the  trolley.  The  grab  bucket  is  of  the  clamshell  type  and 
weighs  about  21  tons  empty.  It  holds  12  cu.  yd.  and  is  oper¬ 
ated  by  four  i.2S-in.  cables.  Two  of  the  cables  are  used  for 
opening  and  the  other  two  for  closing  the  bucket;  and  each 
pair  runs  over  sheaves  to  a  drum  driven,  as  before  stated,  by 
two  80-hp  motors.  In  operation,  the  brake  is  released  on  the 


Fig.  1 — Electric  Bridge  Conveyor  Employed  In  Canal  Excavation  Work  at  Rochester,  N.  Y. 


set  consisting  of  a  7S0-hp,  alternating-current  motor  and  a 
Soo-kw,  260-volt,  direct-current  generator.  From  the  portable 
substation,  the  leads  are  led  up  the  north  tower  to  a  set  of 
feeder  or  contact  rails  suspended  from  the  lower  side  of  the 
span  and  from  these  the  electricity  is  picked  up  by  the  shoes 
of  the  trolley  cab  and  carried  to  the  switchboard  and  master 
controller  within  the  latter. 

The  bridge  weighs  approximately  600  tons,  not  including  the 
machinery,  and  is  moved  by  four  25-hp  motors  back-geared  to 


closing  drum,  thus  throwing  the  weight  on  the  opening  cables 
and  causing  the  trays  of  the  bucket,  which  are  6  ft.  wide,  to 
extend  to  their  fullest  opening,  20  ft.  When  the  bucket  has 
settled  on  the  rock  pile  the  operator  throws  the  closing  con¬ 
troller  in  series  to  take  up  the  closing  cables.  By  reason  of 
the  manner  in  which  the  cables  are  laced  and  the  weight  of  the 
bucket  itself,  an  ultimate  closing  force  of  some  275,000  lb. 
can  be  exerted  before  it  will  begin  to  lift.  When  the  bucket  is 
closed  all  four  motors  are  thrown  in  parallel  and  their  com- 
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bined  capacity  used  to  hoist  the  bucket  toward  the  trolley 
cab.  Under  average  conditions  the  trolley  is  capable  of  making 
a  round  trip  to  the  extreme  end  of  the  north  cantilever  in  from 
1.5  to  2  minutes.  The  actual  operation  of  the  plant  requires 


drill.  For  two  months  a  trial  was  made  in  hard  limestone,  the 
rock  consisting  of  layers  varying  from  4  in.  to  8  in.  thick  and 
the  holes  drilled  ranging  from  7  ft.  to  10  ft.  deep.  At  the  end 
of  the  test  it  was  found  that  the  electric  drill  averaged  100  ft. 
a  day  and  the  steam  drill  80  ft.  a  day.  To  operate  the  steam 
outfit  one  engineer  and  two  drill  operators  were  required  at  an 
average  wage  of  $2.75  each,  or  $8.25  a  day.  The  coal  consump¬ 
tion  of  the  boiler  averaged  875  lb.  a  day,  making  a  fuel  cost  of 
$1.32  and  bringing  the  total  cost,  neglecting  interest,  deprecia¬ 
tion,  repairs,  etc ,  to  $9.57  a  day,  or  an  average  of  12.2  cents 
per  foot. 

The  electrical  outfit  required  two  drill  operators  at  $2.75  a 
day  each,  or  a  total  of  $5.50.  The  energy  consumption  was 
30  kw-hours,  which  at  5  cents  per  kw-hour  cost  $1.50,  and 
brought  the  total  cost  up  to  $7  a  day,  or  an  average  cost  of 
7  cents  per  foot.  Thus  the  cost  of  operations  by  steam  drill 
was  5.2  cents  per  foot  more  than  by  electric  drills.  The  cost 
of  the  steam  installation  was  approximately  $1,000,  as  against 
$1,300.  the  cost  of  the  electric  installation,  and  while  first  cost 


Fig.  3 — Near  View  of  Grab  Bucket. 

three  men — a  dynamo  tender  in  the  portable  substation,  an  oiler 
and  the  trolley  operator  who  controls  the  trolley  and  bucket. 
For  night  operation  a  line  of  arc  lamps  is  strung  below  the 
bridge  and  lowered  as  desired.  Portions  of  the  bucket  and 
bridge  are  shown  in  Figs.  2  and  3. 

The  steam-driven  drills  at  first  employed  in  drilling  ahead 
of  the  bridge  were  unable  to  keep  sufficient  rock  drilled  and, 
therefore,  tw’o  electric  air  drills  were  installed.  These  com¬ 
prised  a  drill,  a  5-hp  motor  and  a  pulsator  compressor  mounted 
on  a  truck. 

Fig.  4  shows  another  installation  made  by  the  same  contractor 
doing  the  canal  excavation  work.  At  first  the  12-in.  centrifugal 
pump  shown  was  operated  by  the  steam  engine  in  the  fore¬ 
ground,  which  was  fed  with  steam  from  the  portable  steam 
boiler  to  the  left  of  the  engraving.  Experience  with  electricity 
showed  the  contractor  that  it  would  be  cheaper  to  operate  this 
pump  by  central-station  energy,  and  accordingly  a  3S-hp  motor 
was  belted  to  the  flywheel  of  the  pump  and  the  connecting  rod 


Fig.  5 — Electric  Air  Drill  at  Work  In  Trench. 

shows  up  in  favor  of  the  steam  equipment,  operating  costs  are 
in  favor  of  electricity,  and  when  depreciation,  repairs,  con¬ 
veniences,  etc.,  are  considered,  the  outlook  is  much  more  favor¬ 
able  for  electricity. 


UNUSUAL  SERVICE  FOR  AN  ELECTRIC  MOTOR. 

By  R.  L.  Ellis. 

It  was  expedient  in  a  combination  gas  and  electric  plant  to 
drive  the  gas  exhauster,  previously  driven  by  a  steam  engine,  by 
means  of  an  electric  motor.  The  prevailing  conditions  were 
common  ownership  and  management  of  the  plants  and  a  very 
long  steam  line  from  the  boiler  to  the  engine  with  consequent 
condensation  troubles.  Inasmuch  as  like  conditions  obtain  in  a 
great  many  gas  plants,  a  description  of  the  solution  of  the  prob¬ 
lem  may  not  be  uninteresting. 

The  problem  was  presented  to  several  makers  of  gas  ma¬ 
chinery  and  also  to  several  makers  of  electric  motors.  Little 
encouragement  was  received  from  either  as  complete  success 
had  not  attended  previous  efforts  in  this  same  directiop.  With 


Fig.  4 — Motor-operated  Pump,  Showing  Also  Discarded  Engine 
and  Boiler. 

of  the  engine  removed.  The  outfit  operates  24  hours  a  day. 

Fig.  5  shows  an  Ingersoll-Rand  electric  air  drill  at  work  in 
the  Culver  road  subway  at  Rochester.  On  this  piece  of  work 
a  comparative  test  was  made  between  the  steam  and  the  electric 
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the  usual,  or  positive,  type  of  exhauster  there  is  little  or  no 
slip  of  gas  through  the  exhauster,  so  that  the  means  generally 
employed  of  maintaining  an  even  pressure  or  vacuum  in  the 
retorts  was  by  regulating  the  speed  of  the  exhauster.  This  was 
accomplished  by  throttling  the  steam  supply  to  the  engines  con¬ 
nected  to  the  exhauster.  By  manipulating  the  valve,  speed 
variations  could  be  obtained,  and  with  experience,  the  engi¬ 
neer  soon  became  proficient  in  the  art  of  delicate  adjustments 
giving  very  close  regulation. 

However,  when  it  became  necessary  to  vary  the  speed  of  an 
electric  motor,  especially  one  of  the  induction  type,  close  regu¬ 
lation  offered  quite  a  problem,  since  the  speed  must  be  sensitive 
to  variations  in  pressure  measured  in  tenths  of  an  inch  of  water 


Charts  of  Engine- Driven  and  Motor- Driven  Exhauster. 

and  must  not  depart  greatly  from  this  increment  Because  of 
the  difficulty  of  making  the  regulator  frictionless,  the  problem 
of  adapting  the  outfit  for  electric  drive  was  not  easy  of  solution. 

After  some  months  of  experimentation  a  very  satisfactory 
regulator  for  an  old  type  of  exhauster  was  developed,  but 
when  a  recording  pressure  gage  reading  above  and  below  at¬ 
mospheric  pressure  in  tenths  of  an  inch  of  water  was  con¬ 
nected,  the  results,  while  considerably  better  than  those  obtained 
from  the  steam-driven  set  previously  employed,  were  never¬ 
theless  so  poor  that  it  was  decided  to  abandon  the  old  type  of 
exhauster  entirely  and  design  a  new  piece  of  apparatus  which 
would  run  at  constant  speed  and  vary  the  amount  of  gas 
handled  with  the  variation  in  pressure  in  retorts. 

With  this  solution  in  view,  the  matter  was  taken  up  with 
several  builders  of  centrifugal  fan  blowers  _  and  exhausters. 
One  maker  considered  the  problem  solvable  by  this  method, 
and  in  the  end  a  working  arrangement  was  effected  between  the 
engineers  of  that  company  and  the  operating  force  of  the  gas 
and  electric  plant.  Considerable  experimenting  was  done  be¬ 
fore  the  various  constants  of  the  apparatus  were  definitely  de¬ 
termined,  but  the  initial  results  looked  so  promising  that  the 
problem  was  attacked  with  enthusiasm  and  attention  was  turned 
to  the  design  of  a  frictionless  regulator  for  the  exhauster. 

After  several  years  a  type  of  regulator  was  devised  that  was 
practically  frictionless,  independent  of  any  great  amount  of  at¬ 
tention  and  nearly  foolproof.  The  design  was  finally  worked 
out  to  the  satisfaction  of  the  experimenters  and  engineers,  and 
a  new  exhauster  was  built  to  conform  to  the  plans  evolved. 
The  set  with  the  regulator  has  been  in  practically  continuous 
'service  for  nearly  a  year  and  the  results  have  been  so  satis¬ 
factory  that  the  operators  of  the  gas  works  would  hate  very 
much  to  go  back  to  the  old  type  of  exhauster. 

The  comparative  results  in  the  old  engine-driven  exhausted 
and  the  new  type  are  shown  in  the  two  recording-pressure  gage 
charts  shown  herewith.  These  curves  tell  their  own  story 
and  need  no  comment.  An  incidental  feature  of  the  new  ex¬ 
hauster  is  that  the  centrifugal  action  of  the  fan  practically 
eliminated  all  of  the  tar  from  the  gas,  so  that  the  tar  extractor 
has  been  dispensed  with  entirely.  In  a  new  gas  plant  or  one 
facing  the  purchase  of  a  larger  tar  extractor  this  feature 
should  prove  very  attractive.  The  development  of  the  new  ex¬ 
hauster  was  carried  on  at  the  plant  of  the  Selma  (Ala.)  Light¬ 
ing  Company,  the  bulk  of  the  work  having  been  done  by  the 
writer,  who* is  superintendent  of  the  plant,  and  by  Mr.  W.  T. 
Perry,  itj.  chief  engineer. 


LIABILITY  FOR  INJURIES  FROM  ELECTRICAL 
MACHINERY. 

By  John  Epson  Brady. 

T  is  the  positive  duty  of  the  employer  of  labor  to  furnish  his 
employees  with  reasonably  safe  instrumentalities  with 
which  to  work  and  with  a  reasonably  safe  place  within 
which  to  work.  Where  the  employer  uses  electricity  in  his 
business  he  must  exercise  every  reasonable  precaution  requisite 
for  the  safe  handling  of  electricity  to  protect  his  servants  from 
injury.  It  is  also  a  duty  of  the  employer  to  inspect  his  ma¬ 
chinery  and  appliances  from  time  to  time  and  to  keep  them  in 
a  proper  state  of  repair  and  in  a  reasonably  safe  condition. 
Nevertheless,  a  failure  to  inspect  is  not  negligence  where  in¬ 
spection  would  show  only  what  was  already  known  to  the  serv¬ 
ant;  nor  is  a  master  required  to  exercise  that  exquisite  and  ex- 
haiAtive  care  in  the  constant  examination  and  overhauling  of 
his  machinery  which  would  be  incompatible  with  the  proper 
furtherance  of  his  business. 

In  the  case  of  Moran  vs.  Corliss  Steam  Engine  Company 
(R.  I.,  43  Att  Rep.,  874)  it  was  proved  that  the  plaintiff  was 
injured  by  a  shock  received  from  a  crane  operated  by  elec¬ 
tricity.  The  testimony  showed  that  the  crane  was  defectively 
constructed  in  that  there  was  a  metallic  connection  between 
the  hauling  chain  and  the  motor.  Though  the  leakage  of  elec¬ 
tricity  from  the  motor  to  the  hauling  chain  was  probably  in¬ 
sufficient  to  be  dangerous,  with  no  greater  voltage  than  that  de¬ 
signed  to  be  used  in  the  operation  of  the  crane,  yet  it  was  liable 
to  become  dangerous  from  the  presence  of  a  higher  e.m.f.  It 
was  shown  that  at  the  time  of  the  accident  the  wind  was  blow¬ 
ing  at  the  rate  of  from  40  miles  to  60  miles  per  hour  and 
the  accident  was  due  to  the  contact  outside  of  the  defendant’s 
premises  between  the  wire  supplying  energy  to  the  motor  of 
the  crane  and  some  wire  at  a  higher  e.m.f.  By  reason  of 
defective  insulation,  possibly  occasioned  by  the  rubbing  together 
of  the  wires,  an  e.m.f.  much  exceeding  the  usual  value  was 
transferred  to  the  motor  arid  thence,  by  reason  of  the  faulty 
construction  of  the  crane,  to  the  handling  chain.  The  ques¬ 
tion  presented  for  determination  was  whether  the  defendant 
was  reasonably  bound  to  have  anticipated  the  influx  to  its 
premises  of  an  e.m.f.  sufficiently  high  to  render  the  crane 
(dangerous  and  whether  it  took  reasonable  precaution  for  the 
protection  of  its  servants  employed  in  handling  the  crane.  It 
was  shown  that  light  shocks  had  been  received  by  the  men 
from  time  to  time  and  that  the  company  had  on  that  account 
supplied  them  with  rubber  gloves.  These  shocks,  it  was  held, 
were  notice  to  the  company  of  defective  insulation  and  were 
also  notice  that  if,  from  any  cause,  a  sufficient  e.m.f.  was 
brought  to  the  motor  the  crane  might  become  dangerous.  The 
defendant  was  accordingly  held  guilty  of  negligence  and  liable 
for  damages.  The  following  is  quoted  from  the  Court’s  opin¬ 
ion  :  “In  view  of  the  subtle  and  dangerous  character  of  .elec¬ 
tricity,  the  defendant  making  use  of  it  was  bound  to  the  exer¬ 
cise  of  a  very  high  degree  of  care  for  the  protection  of  its  em¬ 
ployees  against  injury  from  such  use.  The  accidental  crossing 
or  contact  of  wires,  caused  by  the  sagging,  or  breaking,  or  by 
high  winds,  or  other  causes,  and  the  consequent  charging  of  the 
wire  carrying  a  lighting  e.m.f.  with  a  dangerous  e.m.f.,  is  of 
sufficiently  frequent  occurrence  to  have  suggested  to  the  de¬ 
fendant  the  liability  of  accident  from  that  cause,  and  to  have 
required  it  to  take  precautions  against  injuries  to  its  em¬ 
ployees  thereby.”  A  dissenting  opinion  was  written  on  the 
theory  that  reasonable  foresight  could  not  be  held  to  require 
the  defendant  to  anticipate  that  an  accident  might  occur  by 
reason  of  the  contact  of  wires  outside  caused  by  a  violent  wind 
storm. 

A  different  conclusion  was  reached  in  the  case  of  Fulton  vs. 
Grieb  Rubber  Company  (N.  J.  68  Att.  Rep.  116).  There  the 
plaintiff  was  an  employee  of  the  defendant  rubber  company, 
and  while  feeding  rubber  into  one  of  the  defendant’s  mills 
both  of  his  hands  were  injured  by  their  being  drawn  into  the 
rolls  that  constituted  a  part  of  the  machinery.  Just  before  this 
happened  the  plaintiff  was  resting  his  right  hand  against  the 
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shoulder  of  the  mill,  and  was  about  to  remove  with  his  right 
hand  a  piece  of  gum  from  the  rolls  when  he  felt  a  jar  or  shock, 
and  his  right  hand  went  in  between  the  rolls.  In  his  endeavors 
to  extricate  this  hand  he  placed  the  other  against  the  rolls  and 
that  hand  also  was  drawn  in  and  injured.  A  i6-cp  incandescent 
lamp  suspended  from  the  ceiling  by  an  insulated  wire  hung 
about  4  ft.  above  the  rolls  and  about  the  same  distance  from 
two  galvanized  iron  pipes.  It  ran  perpendicularly  from  the 
floor  to  the  ceiling.  The  plaintiff  introduced  evidence  to  show 
that  the  insulation  at  a  certain  point  had  been  worked  off  the 
electric  lighting  wire  by  constant  friction  with  the  iron  pipes, 
against  which  it  had  been  blown  by  the  wind,  and  that,  at  the 
time  of  the  accident,  the  exposed  place  and  the  pipes  came  in 
contact  and  transmitted  the  electricity  to  them,  and  thence  to 
the  mill  against  which  the  plaintiff’s  hand  was  resting,  pro¬ 
ducing  thereby  the  shock  which  caused  the  plaintiff  to  get  his 
hand  between  the  rolls.  The  defendant  was  held  free  from 
liability. 

The  liability  of  the  defendant  turned  upon  the  question 
whether  it  was  under  a  duty  to  inspect  the  wire,  or  whether 
the  defendant,  in  the  exercise  of  reasonable  care,  ought  to  have 
foreseen  that  a  failure  to  inspect  the  wire  might  lead  to  its 
becoming  a  source  of  danger  to  employees.  The  defendant 
was  obliged  to  exercise  such  a  degree  of  foresight  as  would 
anticipate  all  ordinary  occurrences  and  their  reasonably  prob¬ 
able  results  that  would  be  patent  to  a  reasonably  prudent  man 
under  the  circumstances.  Beyond  this  the  rule  of  due  care 
imposed  no  duty  upon  the  defendant  and  under  that  rule,  if 
the  occurrence  by  which  the  plaintiff  was  injured,  was  a  result  • 
that  reasonably  prudent  men  would  not  have  foreseen,  the 
defendant  was  not  obliged  to  foresee  it.  It  could  not  be  held 
liable  for  failing  to  institute  an  inspection  that  extraordinary 
provision  alone  would  have  dictated.  The  court  expressed 
itself  in  these  words :  “I  think  it  is  not  putting  the  matter  too 
strongly  to  say  that,  under  the  testimony,  the  plaintiff’s  injury 
in  the  foregoing  fashion  was  the  result  not  only  of  an  ex¬ 
traordinary  occurrence,  but  was  the  combination  of  a  series 
of  extraordinary  occurrences.  The  conclusion  to  which  we  have 
come,  and  which  the  Supreme  Court  reached  whenever  the 
matter  was  before  it,  is  that  the  occurrence  in  question  is  an 
extraordinary  case,  so  much  so 'that  it  is  not  too  strong  an 
expression  to  describe  it  as  being  barely  possible.  The  master’s 
duty,  however,  was  to  foresee  and  guard  by  inspection  against 
occurrences  that  were  reasonably  probable,  and  to  say  that  an 
occurrence  that  is  barely  possible  is  one  that  is  reasonably 
probable  is  to  lose  all  sense  of  the  meaning  of  ordinary  English 
words.” 

A  similar  decision  in  favor  of  the  defendant  was  made  in 
Jenkins  vs.  St.  Paul  City  Railway  Company  (Minn.  117  N.  W. 
928)  when  the  claim  for  damage  was  based  on  a  defective 
controller.  The  plaintiff,  a  motorman  in  the  employ  of  the 
defendant,  was  injured  by  the  derailment  of  the  car  he  was 
running.  Just  prior  to  the  accident  he  was  seated  before  the 
controller,  grasping  the  handle  of  the  controller  with  one  hand 
and  the  handle  of  the  brake  with  the  other.  One  foot  rested 
on  the  dog  of  the  hand  brake.  His  cotton  gloves  were  satu¬ 
rated  with  oil.  When  the  controller  handle  was  nearly  at  the 
end  of  its  travel  he  received  a  shock  which  prevented  his  shut¬ 
ting  off  the  supply  and  the  car,  being  on  a  curve  at  the  time, 
left  the  tracks,  thus  causing  the  injury  complained  of.  A 
considerable  amount  of  expert  testimony,  some  of  which  was 
based  on  experiments  made  with  the  controller,  was  intro¬ 
duced.  The  testimony  tended  to  show  that  the  controller  was 
not  defective.  It  was  held  that  if  the  accident  to  the  plaintiff 
was' really  caused  by  electric  shock,  it  came  suddenly  and  from 
a  hidden  cause,  which  no  care  or  foresight  could  guard  against, 
and  that  the  defendant  was  not  liable. 

In  deciding  in  favor  of  the  defendant  the  court  said:  “All 
that  they  (electric  railway  companies)  can  be  reasonably  ex¬ 
pected  to  do  is  to  purchase  such  cars  and  other  •  necessaries  as 
they  have  reason  to  believe  will  be  safe  and  proper,  giving  them 
such  inspection  as  is  usual  and  practicable  as  they  buy  them. 


They  have  a  right  to  assume  that  a  dealer  of  good  repute  has 
also  used  such  care  as  was  incumbent  upon  him  and  that  the 
articles  purchased  of  him  which  seem  right  are  right  in  fact 
Any  other  rule  would  make  them  liable  for  what  is  not  negli¬ 
gence,  and  put  them  practically  on  the  footing  of  insurers. 
The  company  was  required  to  inspect  with  adequate  care,  but 
not  to  dismantle  complicated  machinery  for  the  purpose  of 
inspection.” 

It  is  actionable  negligence  on  the  part  of  a  master  to  fail 
to  furnish  his  employees  with  such  tools  and  appliances  as 
may  be  required  for  the  reasonably  safe  prosecution  of  his 
work.  The  employer  is  not  bound,  however,  to  furnish  the 
newest,  safest  and  best  machinery  and  appliances;  his  obliga¬ 
tion  is  met  when  he  provides  such  as  are  reasonably  safe  and 
suitable  for  the  purposes  had  in  view. 

In  Kremer  vs.  New  York  Edison  Company  (92  N.  Y.  Supp. 
883)  the  lack  of  an  automatic  circuit-breaker  was  made  the 
basis  of  the  action.  The  plaintiff  was  employed  in  the  de¬ 
fendant’s  electric  lighting  station  as  an  oiler  of  machinery. 
While  in  the  discharge  of  his  duties  he  noticed  that  a  com¬ 
mutator  of  a  rotary  converter  had  become  red  hot  and  pieces 
of  iron  and  copper  immediately  began  to  be  thrown  about  the 
room.  He  attempted  to  get  out  of  the  way,  but  was  struck 
on  the  leg  with  a  piece  of  iron,  the  leg  being  cut  off.  An  ex¬ 
amination  after  the  accident  showed  that  the  commutator  had, 
by  some  action  of  the  electric  current,  been  heated  to  such  an 
extent  that  the  motion  of  the  machinery  caused  it  to  fly  to 
pieces.  It  was  shown  on  the  trial  that  the  defendant  owned  a 
series  of  electric  lighting  stations  connected  by  a  cable.  On 
the  evening  of  the  accident  the  foreman  of  one  of  the  uptown 
stations  phoned  the  downtown  station,  where  the  accident  oc¬ 
curred,  for  more  power.  He  then  sent  one  Brinkman,  a  com¬ 
petent  man,  to  the  high-tension  switchroom  to  switch  in  "No. 
6601  feeder.”  Instead  of  doing  this,  Brinkman  put  in  the 
wrong  switch,  which  was  followed  by  an  electric  display  in 
the  uptown  station,  which  threw  Brinkman  down  a  flight  of 
stairs  and  threatened  much  damage.  The  foreman  then  ex¬ 
amined  the  switchboard  and  found  a  condition  which  he  said 
would  result  in  a  short-circuit  in  the  downtown  converter  and 
produce  the  accident  for  which  action  was  brought.  It  was 
held  that  the  defendant  was  negligent  in  not  equipping  the 
machine  with  automatic  circuit-breakers. 

In  the  case  of  Beardsley  vs.  Minneapolis  Street  Railway 
Company  (Minn.,  56  N.  W.  176)  it  appeared  that  an  electric 
car,  belonging  to  the  defendant  company,  had  “bucked,”  throw¬ 
ing  the  motorman  over  the  dashboard  and  killing  him.  The 
negligence  charged  was  that  the  breakage  of  the  circuit  was 
caused  by  the  old  and  worn  condition  of  one  of  the  electrical 
field  coils  and  that,  although  the  defendant  had  notice  of  this 
defect,  it  had  failed  to  remedy  it.  'No  test  had  been  applied  to 
ascertain  the  condition  of  the  apparatus  and  no  proper  care 
had  been  exercised  in  renewing  or  replacing  worn  out  parts. 
The  company  was  held  liable. 

There  is  a  legal  obligation  upon  the  employer  to  warn  and 
instruct  his  employees  as  to  defects  in  machinery  or  appliances 
and  danger  connected  with  the  work  of  which  he  knows  or,  in 
the  exercise  of  reasonable  care  and  diligence,  ought  to  know. 
This  rule  has  also  been  applied  to  employers  using  electricity. 
In  Aga  vs.  Harbach,  Iowa  (117  N.  W.  Rep.  669),  it  appeared 
that  the  plaintiff,  with  the  knowledge  of  the  defendant’s  super¬ 
intendent,  was  employed  as  a  substitute  for  the  defendant’s 
engineer  during  a  temporary  absence  of  the  latter.  In  the 
course  of  his  work  he  was  required  to  transfer  an  electric  lamp 
from  one  socket  to  another  and  in  doing  so  on  one  occasion  he 
received  a  shock  which  resulted  in  serious  and  permanent  in¬ 
jury.  The  company  was  held  liable.  The  defendant  owed  the 
plaintiff  the  same  duty  which  it  owed  any  employee  engaged 
for  that  purpose.  This  duty  included  furnishing  the  plaintiff 
with  a  safe  place  in  which  to  work  and  to  warn  him  of  dangers 
not  obvious  to  a  new  employee.  The  plaintiff  was  not  charged 
with  knowledge  of  matters  known  to  the  regular  engineer  and 
the  duty  to  warn  the  plaintiff  rested  not  on  the  regular  engi- 
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necr,  but  on  the  company  itself.  It  was  shown  by  the  evidence 
that  the  defendant’s  superintendent  had  knowledge  of  the  de- 
fecTive  condition  of  the  electric  appliances  in  the  room  where 
the  plaintiff  was  at  work,  and  that  persons  had  frequently  re¬ 
ceived  shocks  while  transferring  a  lamp  from  one  socket  to 
another.  Under  the  circumstances  the  duty  to  warn  was 
manifest. 

Another  case  on  this  point  was  that  of  Myhan  vs.  Louisiana 
Electric  Light  &  Power  Company  (La.  6  So.  Rep.  799).  The 
action  was  brought  for  the  death  of  an  oiler  in  the  employ  of 
the  defendant  company.  The  employee  was  in  the  act  of 
lubricating  one  of  the  dynamo  boxes  with  tallow  when  killed. 
There  were  about  60  generators  in  the  plant,  arranged  in 
series  of  three,  connected  to  the  plugboard  by  two  wires  run¬ 
ning  from  the  generator  directly  to  the  ceiling.  However,  the 
group  on  which  the  oiler  was  working  were  connected  by 
wires  running  along  the  floor.  In  approaching  the  generator 
the  oiler  came  in  contact  'with  two  current-bearing  wires,  the 
shock  of  which  threw  him  on  the  generator,  thence  to  the 
floor,  where  he  lay  upon  the  wires,  breaking  the  circuit  in  his 
fall.  The  charge  against  the  defendant  was  one  of  negligence 
based  on  the  fact  that  the  defendant  had  used  wires  not  per¬ 
fectly  insulated  and  had  permitted  them  to  form  a  network 
on  the  floor  instead  of  running  them  directly  to  the  ceiling. 
The  company  was  held  liable. 

It  was  the  duty  of  the  company  to  have  .known  of  the  dan¬ 
gerous  condition  of  the  wires.  Even  had  the  representative 
of  the  company  sworn  that  he  did  not  know  of  the  dangerous 
condition  of  the  wires,  such  ignorance  would  not  have  ex¬ 
culpated  the  company.  .\  superior  is  presumed  to  know,  and,  in 
law',  does  know,  that  which  it  is  his  duty  to  know,  namely, 
whatever  may  endanger  the  person  and  life  of  his  employee 
in  the  di.scharge  of  his  duties.  .\nd  the  superior  is  bound 
.  specially  to  warn  the  employee  and  will  not  be  excused  in  case 
of  injury,  unless  he  proves  that  the  employee  was  well  aware 
of  the  danger  and,  notwithstanding,  exposed  himself  willingly 
and  deliberately  to  it. 

.\n  employer  using  electricity  is  not,  however,  an  insurer  of 
the  safety  of  his  employees,  as  is  illustrated  by  the  case  of 
(iuest  vs.  Edison  Illuminating  Company  (Mich.,  114  N.  W. 
2j6).  There  the  plaintiff  brought  suit  to  recover  damages  for 
injuries  received  through  the  negligent  closing  of  an  electric 
switch,  whereby  an  e.m.f.  was  thrown  into  wires  upon  which 
he  was  working.  The  foreman  had  agreed  to  watch  the  switch 
wliile  the  electrician  was  at  work,  but  after  a  short  time  he 
forgot,  with  disastrous  results  to  the  plaintiff.  It  was  held 
that  unless  the  foreman’s  failure  to  live  up  to  his  agreement 
to  watch  the  switch  was  a  failure  to  discharge  a  duty  which 
the  company  owed  the  plaintiff  there  was  no  negligence  on 
part  of  the  company.  The  court  concluded  that  the  foreman 
had  no  authority  to  make  such  an  agreement  and  bind  the 
company  thereby,  and  the  company  was  held  not  liable.  In 
other  words,  the  company  could  not  be  held  to  be  an  insurer 
of  the  safety  of  its  employees. 

TRANSFORMER  OIL 

The  following  information  concerning  transformer  oil  is 
given  in  the  Bulletin  of  the  National  Electric  Light  Association 
by  Mr.  R.  D.  DeVVolf. 

In  general,  two  classes  of  oil  are  used  for  transformer  ser¬ 
vice;  the  first,  a  light,  practically  white  oil,  known  to  the  trade 
as  mineral  seal  oil,  which  has  rather  low  flash  and  fire  points, 
but  does  not  thrown  down  a  deposit  when  subject  to  long- 
continued  heating ;  second,  a  dark-colored  oil  having  a  specific 
gravity  somewhat  higher  than  the  mineral  seal.  This  oil  has 
high  flash  and  fire  points,  but  when  subjected  to  continued  heat¬ 
ing  will  throw  down  a  deposit  tending  to  clog  up  the  circulating 
ducts,  etc.,  of  a  transformer.  This  deposit  is  caused  entirely 
by  the  effect  of  the  heat  on  the  oil.  It  can  be  removed  by  filter¬ 
ing  the  oil  through  a  bed  of  lime  and  then  a  sand  bed,  or, 
preferably,  by  using  one  of  the  oil-drying  outfits  now  on  the 


market.  Trouble  with  this  oil  is  most  frequently  encountered  in 
large  transformers,  especially  of  the  water-cooled  type,  and  it 
is  the  general  practice  in  transformers  of  this  class  to  use 
mineral  seal  oil,  as  the  heavier  oil  almost  invariably  gives  a  de¬ 
posit  on  the  cooling  coils,  causing  a  consequent  increase  in 
temperature  of  the  oil.  The  result  would  then  .be  cumulative, 
as  the  heat  would  cause  the  deposit  to  be  thrown  down  more 
rapidly,  and  this  in  turn  would  decrease  the  efficiency’  with 
which  the  heat  is  radiated  to  the  cooling  coil. 

It  is  impossible  to  give  any  specific  data  in  regard  to  the 
length  of  time  throughout  which  an  oil  may  be  in  use  con¬ 
tinuously.  Periodical  examinations  of  the  oil  should  be  made. 
The  frequency  with  which  these  examinations  are  to  be  made 
depends  upon  the  local  conditions.  There  have  been  cases  where 
oil  has  been  in  use  for  five  years  without  any  marked  change 
in  the  character  of  the  oil.  On  the  other  hand,  oil  has  been 
made  practically  useless  inside  of  five  months.  Under  ordinary 
conditions  of  service,  oil  should  be  good  for  at  least  a  year, 
provided  moisture  is  not  accidentally  taken  up.  The  frequency 
with  which  the  oil  should  be  examined  depends  entirely  upon 
the  class  of  service  for  which  the  transformer  is  used.  The 
larger  the  transformer  and  the  more  severe  the  service,  the 
more  frequently  should  the  oil  be  examined.  The  deposit  can 
be  easily  detected  by  drawing  off  some  oil  from  the  bottom  of 
the  transformer  case  and  examining  the  oil.  Tests  should  be 
made  for  moisture  at  frequent  intervals  by  testing  samples  of 
oils  draw'n  off  from  the  bottom  of  the  transformer  case  in 
the  same  manner. 

The  oil  in  transformers  mounted  on  poles  should  be  changed 
when  sufficient  moisture  is  found  in  the  oil  to  make  it  a  poor 
insulator.  Outdoor-type  transformers  of  this  class  rarely  run 
hot  enough  to  cause  a  heavy  precipitate  from  the  oil.  Further¬ 
more,  these  transformers  are  usually  built  in  such  a  way  that 
the  presence  of  a  deposit  in  the  oil  does  not  seriously  affect  their 
operation,  as  long  as  the  oil  does  not  become  too  thick  to  cir¬ 
culate  properly  around  the  tank.  The  compound  in  the  coils 
referred  to  in  questions  15-13  should  not,  under  any  ordinary 
circumstances,  run  out  and  mix  with  the  oil.  If  a  proper 
impregnating  compound  has  been  used  in  the  manufacture  of 
the  coils,  it  should  not  soften  at  any  temperature  at  which  the 
transformers  are  ordinarily  operated,  nor  should  it  be  soluble 
in  the  oil  except  to  a  negligible  extent.  If  the  compound  does 
run  out,  the  oil  should  be  changed  before  it  becomes  so  thick 
as  to  circulate  with  difficulty. 

The  useful  life  of  the  transformer  oil  depends  altogether  on 
the  thoroughness  with  which  the  oil  is  protected  against  the  ab¬ 
sorption  of  moisture  and,  when  heavy  oils  are  used,  the  tem¬ 
perature  at  which  the  transformers  are  operated.  The  higher 
the  oi>erating  temperature  the  more  rapidly  are  thin  oils  af¬ 
fected. 

Oil  absorbs  moisture  very  readily  in  small  quantities,  and 
unless  special  precautions  are  taken,  the  oil  will  have  to  be 
removed  when  the  moisture  reduces  the  insulating  quality  of 
the  oil  below  a  safe  figure.  Moisture  in  oil  can  be  easily  de¬ 
tected  by  placing  a  half  teacupfnl  of  the  oil  in  a  metal  or  porce¬ 
lain  dish,  heating  a  nail  to  a  bright  red  heat  and  thrusting  the 
end  of  the  red-hot  nail  into  the  oil,  holding  the  dish  close  to  the 
ear.  If  moisture  is  present  in  the  oil,  a  series  of  short,  sharp 
reports  will  be  distinctly  audible.  The  test  requires  a  little  prac¬ 
tice,  as  the  sputter  of  the  oil  in  contact  with  the  red-hot  nail 
may  be  mistaken  for  the  sharp  reports  which  are  attributable 
to  the  presence  of  moisture. 

In  connection  with  this  it  is  interesting  to  note  that  the  tests 
made  by  Mr.  Robert  Job,  reported  in  the  Proceedings  of  the 
American  Society  for  Testing  Materials  for  1909,  on  “Turbine 
Oil,”  show  that  an  oil  which  gives  a  precipitate  of  amorphous 
wax  does  not  yield  satisfactory  results  in  service,  while  an  oil 
which  is  free  from  this  precipitate  gives  much  better  service 
and  does  not  deteriorate  with  continued  use.  Mr.  Job  out¬ 
lines  a  method  of  testing  an  oil  to  determine  its  suitability  for 
this  service,  which  is  essentially  the  same  method  as  that  used  in 
testing  transformer  oils  for  precipitate. 
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LOCATION  AND  CARE  OF  MOTORS  IN  INDUSTRIAL 
PLANTS. 

By  Wm.  Kavanagh. 

PACE  is  often  a  matter  of  serious  consideration  in  in¬ 
dustrial  plants  and  for  this  reason  application  of  the 
motor  to  a  machine  either  by  connecting  it  direct  or 
through  the  medium  of  shafting,  or  belting,  will  in  the  majority 
of  cases  be  satisfactory;  but,  of  course,  the  ideal  form  of 
applying  power  to  a  machine  is  by  direct  connection.  There  are 
cases,  however,  where  a  number  of  small  machines  are  to  be 
driven,  such  as  buffing  and  polishing  wheels,  where  the  applica¬ 
tion  of  individual  motors  to  each  machine  would  involve  an 


An  open  platform  is  suspended  from  the  ceiling  similar  to  the 
suspended  motor  platforms  shown  in  Figs.  5  and  6,  with  the 
exception  that  it  is  not  braced,  the  belt  from  the  motor  being 
dropped  perpendicularly  from  the  center  line  of  the  platfrom. 
The  platform  shown  in  Fig.  5  is  braced  on  the  side  on  which 
the  belt  pulls,  while  the  platform  shown  in  Fig.  6  is  braced  on 
both  sides,  thus  permitting  the  belt  strain  to  be  applied  in 
either  direction.  There  are  objections  to  placing  motors  either 
of  a  medium  or  large  size  on  such  platforms.  One  objection 
is  the  insufficient  room  generally  allowed  for  oiling  and  in¬ 
spection  of  the  motor;  another  is  the  difficulty  met  with  in 
changing  armatures,  field  pieces  or  bearings.  If  the  motor  is 
rated  at  over  10  hp  the  armature  and  field  pieces  are  so  heavy 


excessive  outlay  which  could  be  eliminated  by  driving  the 
group  from  a  single  motor,  by  means  of  belting  and  shafting. 

One  of  the  best  methods  of  applying  power  to  such  a  group 
of  machines  is  to  erect  the  motor  in  some  convenient  place 
and  have  it  drive  a  line  shaft  from  which  are  belted  all  of 
the  buffing  and  polishing  wheels,  as  shown  in  Fig.  i.  Here 
the  motor  and  line  shaft  are  located  beneath  the  bench,  the 
motor  being  belted  to  the  driving  pulley  A.  The  starting  box 
may  be  erected  in  some  place  convenient  for  the  starting  and 
stopping  of  the  group  of  machines.  Each  wheel  receives  its 
power  by  means  of  a  belt  from  the  line  shaft,  the  belt  passing 
up  through  the  bench.  The  employees  working  at  the  buffing 
wheels  are  protected  from  accidental  injury  by  means  of  a 
wire  screen  placed  along  or  near  the  outer  edge  of  the  bench, 
which  screen  can  be  removed  to.  admit  of  oiling  and  inspection 
of  the  motor  and  shafting.  Push-button  control  could  be  ar¬ 
ranged  along  the  bench  as  an  extra  precaution,  and  in  case  of  an 
accident  the  motor  could  be  stopped  from  these  different  points. 
Fig.  2  shows  another  method  of  applying  power  to  a  group  of 
machines  such  as  jeweller’s  lathes,  small  buffing  an^  polishing 
wheels,  etc.  Here  the  motor  is  erected  on  a  platform  bolted 
to  the  wall  or  ceiling  and  is  belted  to  the  driving  pulley  A 
attached  to  the  line  shaft.  A  belt  is  dropped  to  each  machine 
so  that  with  this  style  of  drive  no  holes  need  be  cut  in  the 
bench  for  the  belting  and  the  space  underneath  the  bench  can 
be  used  for  various  purposes.  Fig.  3  illustrates  an  excellent 
way  of  erecting  a  motor  intended  for  line  shaft  driving  of 
medium-size  machines.  The  platform  provides  an  easy  and 
accessible  means  for  inspection,  oiling  and  care  of  the  motor. 


there  is  a  great  deal  of  time  and  labor  |ost  in  removing  them. 

Fig.  7  illustrates  a  plain  which  enables  the  motor  attendant 
or  electrician  to  lift  these  parts  with  ease.  A  wooden  or  iron 
horse  is  placed  on  the  floor  directly  above  the  motor  needing 
renewal  of  parts.  A  hole  is  cut  in  the  floor  as  near  the  center 
line  of  the  motor  as  possible  and  a  chain  tackle  is  attached  to 
the  horse  and  dropped  down  through  the  hole,  when  the  heavy 
parts  can  be  lifted  with  ease.  When  the  part  is  sufficiently 
elevated  a  plank  is  slipped  underneath  it,  and  if  the  part  to  be 
lowered  is  very  heavy,  the  plank  can  be  used  as  an  inclined 
plane.  In  this  way  new  parts  can  also  be  got  into  the  motor 
box. 

Bearings  will  wear  no  matter  how  carefully  they  are  at¬ 
tended.  If  soft  metal  bearings  are  used  and  they  should  ac¬ 
cidentally  become  hot  they  will  become  thin  in  the  direction  of 
the  belt  strain,  and  as  the  heat  increases  the  bearing  metal  will 
be  crowded  out,  allowing  the  armature  to  strike  against  the 
pole  pieces,  often  resulting  in  injury  to  one  or  more  armature 
coils.  Brass  bearings  last  considerably  longer  than  babbitt 
bearings,  but  cost  more.  This  should  not  prevent  the  use  of 
a  bearing  th^t  is  reliable,  however.  Should  brass  bearings  be¬ 
come  hot,  they  will  resist  the  tendency  to  get  thin  in  the  direc¬ 
tion  of  strain,  thus  saving  the  armature  coils.  The  hard  metal 
bearing  will  also  give  warning  when  it  gets  hot  and  the  motor 
can  be  shut  down  or  stopped.  Motor  bearings  heat  from  an 
excessive  strain  on  the  belt  or  from  insufficient  oiling.  They 
will  also  heat  if  the  oil  is  not  changed  occasionally,  the  old  oil 
becomes  gritty  and  worn  out,  and  its  lubricating  qualities  de¬ 
stroyed.  The  oil  wells  should  be  washed  out  with  kerosene 


Figs.  4,  5  and  6 — Methods  of  Mounting  Motors  Overhead. 


The  method  is  seldom  employed  with  small  motors;  but  is 
more  generally  used  with  motors  of,  say,  from  20  hp  to  50  hp 
rating.  If  the  platform  is  made  roomy  the  attendant  will  ex¬ 
perience  little  difficulty  in  keeping  the  motor  in  good  working 
condition.  A  ladder  or  stairway  should  lead  to  one  side  of 
the  motor  platform  and  the  starting  rheostat  can  be  located 
in  a  place  where  it  can  be  reached  without  having  to  climb 
the  platform  stairs.  This  is  important  in  case  of  accident,  as 
the  motor  can  then  be  stopped  more  quickly. 

Fig.  4  shows  a  plan  of  motor  erection  often  employed  in 
various  departments  requiring  the  service  of  a  small  motor. 


oil. occasionally  and  fresh  oil  poured  into  them.  Should  the 
bearing  persist  in  running  hot  it  will  probably  be  found  on 
inspection  that  the  oilway  in  the  bearing  is  not  deep  enough 
to  admit  sufficient  oil  to  the  journal.  In  some  cases  it  will  be 
found  that  only  one-half  the  journal  is  receiving  oil.  This  is 
often  a  cause  of  hot  bearings  even  though  the  rings  are  carry¬ 
ing  oil  enough  to  lubricate  the  journal  completely. 

Where  a  number  of  motors  are  used  and  these  are  inclosed 
some  means  should  be  provided  for  their  ventilation,  especially 
if  the  motors  are  constantly  in  operation.  Considerable  trouble 
results  from  excessive  heating  of  the  field  and  armature  coils. 
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In  foundries,  machine  shops  and  polishing  and  buffing  depart¬ 
ments  the  motors  are  generally  inclosed  to  protect  them  from 
dust  or  injury.  In  some  cases  the  motor-driving  pulley  is  out¬ 
side  the  motor  box,  while  in  others  the  driving  pulley  is  within 
the  box,  necessitating  the  running  of  the  belt  through  a  hole 
either  in  the  side  or  bottom  of  the  box.  The  belt  running  into 
the  box  carries  with  it  a  large  amount  of  dust,  which  is  de¬ 
posited  all  over  the  motor.  The  dust  carried  in  by  the  belt  is 
sometimes  composed  of  iron  filings  which  will  be  attracted  to 
the  magnetized  portion  of  the  motor,  and  gradually  builds 
itself  up  and  eventually  causes  a  short-circuit.  For  this  reason 
.a  system  of  compressed  air  pipes  should  be  run  in  the  vicinity 
of  each  motor,  a  hose  attached  and  the  motors  thoroughly 
cleaned.  After  the  blowing  process  is  over,  the  brushes  and 
connections  can  be  inspected,  fresh  oil  poured  in  the  bearings 
and  the  motor  will  again  be  ready  for  operation.  Fig.  8  shows 
a  way  to  keep  the  motors  clean.  The  motor  M  is  placed  on 
the  floor  and  inclosed  in  a  box  having  fresh-air  ventilating 
pipes  attached,  as  shown  at  P  P.  The  motor  is  employed 
driving  a  grinding  or  emery  wheel,  which  is  semi-inclosed  with 
a  hood  that  is  connected  to  a  dust  suction  pipe,  the  suction  fan 
being  kept  running  during  working  hours. 


FROSTING,  ETCHING  AND  COLORING  INCAN¬ 
DESCENT  LAMP  BULBS. 

The  lamp  committee  of  the  National  Electric  Light  Associa¬ 
tion  has  prepared  the  following  information  on  the  subject  of 
frosting,  etching  and  coloring  incandescent-lamp  bulbs: 

Frosting  Lamps.  . 

Frosted  lamps  improve  lighting  results  by  giving  better  dif¬ 
fusion  and  more  agreeable  lighting.  A  properly  frosted  bulb 
cuts  off  comparatively  little  light,  averaging  from  3  per  cent  to 
7  per  cent,  or  from  cp  to  i  cp  on  a  i6-cp  lamp.  The  useful 
life  of  frosted  lamps  is  about  60  per  cent  of  that  given  by  cor¬ 
responding  clear-bulb  lamps,  but  the  breaking  life  is  practically 
the  same  for  both  clear  and  frosted  lamps. 

Lamp  bulbs  may  be  superficially  frosted  by  dipping  in  a 
compound  which  can  be  purchased  from  various  manufacturers ; 
this  frosting  is  not  permanent,  however,  nor  as  satisfactory  as 
the  etched  frost  given  to  the  lamps  by  the  manufacturers,  which 
is  effected  either  by  sand  blast  or  by  acid.  Both  processes  give 
very  similar  results,  but  for  incandescent  lamps  the  acid  method 
is  generally  used. 

The  acid  method  employs  a  solution  consisting  of  hydrofluoric 
acid  and  carbonate  of  ammonia  thoroughly  mixed  in  a  propor¬ 
tion  of  about  10  qt.  of  acid  to  8  lb.  of  ammonia.  This  is  con¬ 
tained  in  a  leaden  vat  large  enough  for  the  admission  of '  a 
rack  full  of  lamps.  Placed  alongside  the  acid  tub  is  a  rins¬ 
ing  vat.  The  lamps  are  inserted  in  rubber  sockets  in  a  wooden 
holding  rack,  and  after  an  initial  dip  in  the  rinsing  vat  to  clean 
them,  they  are  immersed  in  the  acid  solution  for  about  half  a 
minute,  and  again  washed  in  the  rinsing  tub.  If  extra  heavy 
frosting  is  required,  lamps  may  be  re-dipped  as  many  times  as 
necessary.  Where  it  is  required  to  frost  only  a  portion  of  the 
lamp,  rubber  hoods  are  placed  over  the  lamps  to  a  point  where 
the  frosting  is  to  stop.  The  acid  frost  operation  is  dangerous 
and  requires  considerable  experience  in  order  to  obtain  success¬ 
ful  results.  Utmost  care  must  be  used  in  handling  the  hydro¬ 
fluoric  acid  compounds,  as  not  only  will  severe  burns  result  if 
the  solution  comes  in  contact  with  the  human  skin,  but  the 
fumes  are  injurious  to  the  eyes  and  respiratory  organs.  This 
work,  therefore,  should  be  done  in  a  specially  ventilated  room, 
and  the  operator  should  be  thoroughly  protected  by  rubber 
gloves  and  apron. 

Frosted  lamps  may  be  cleaned  by  dipping  them  in  very  hot 
water  and  rubbing  them  thoroughly  dry  with  tissue  paper. 
Where  this  is  not  sufficient,  a  little  soap  should  be  used  with 
the  hot  water.  Tungsten  lamps  should  always  be  burning  while 
being  cleaned. 

Etching  on  Lamps. 

The  acid  etching  of  letters  or  symbols  on  lamps  is  not  at¬ 


tended  with  the  objections  and  difficulties  of  the  complete  frost¬ 
ing  process,  and  can  be  readily  employed  by  any  company  to 
mark  its  lamps  permanently. 

The  question  of  identifying  lamps  as  the  company’s  prop¬ 
erty  is  a  matter  that  has  been  given  more  or  less  attention — 
more  particularly  perhaps  by  the  larger  companies,  in  order  to 
protect  themselves  against  fraud  and  theft  of  lamps,  especially 
since  the  advent  of  the  metallized  filament  and  tungsten  lamps, 
which  are  much  more  expensive  than  carbon-filament  lamps. 

A  simple  and  comparatively  inexpensive  method,  which  may 
be  used  by  the  companies  rather  than  by  the  manufacturer 
of  lamps,  is  to  etch  the  bulbs  either  with  the  name  of  the  com¬ 
pany,  with  a  letter  pr  with  a  symbol. 

This  etching  is  generally  done  on  the  bulb  near  the  base,  and 
by  this  means  the  lamp  may  be  readily  identified,  as  the  etching 
is  a  permanent  and  positive  mark  which  it  is  difficult  to  re¬ 
move  in  any  way. 

It  is  undesirable  to  have  the  identification  marks  placed  on 
lamps  by  the  manufacturers,  being  necessarily  expensive;  and 
when  so  etched,  the  lamps  become  special  and  unsuitable  for 
shipment  to  other  than  the  one  particular  company.  It  is  sug¬ 
gested,  therefore,  to  the  smaller  companies,  that  should  they 
meet  with  difficulty  or  loss  in  the  theft  of  lamps,  the  following 
method  of  identification  can  be  adopted  with  comparatively 
small  attendant  cost,  to  be  used  locally  in  their  own  stockroom 
or  at  any  convenient  point 

A  rubber  stamp,  a  solution  of  etching  fluid  and  a  heater  with 
a  perforated  sheet-metal  top  are  practically  all  the  requisites 
necessary  for  this  process.  The  heater  is  perforated  in  order 
that  the  heat  may  come  in  instant  contact  with  the  lamps  and 
cause  them  to  warm  up  quickly. 

A  tray  full  of  lamps  is  placed  in  this  heater  with  the  operator 
on  one  side.  In  front  of  the  operator  are  the  stamps,  a  rub¬ 
ber  pad  and  a  small  brush  with  which  to  spread  the  fluid  on  the 
pad.  When  the  lamps  become  warm  they  are  taken  from  the 
tray,  stamped  and  replaced  as  rapidly  as  possible.  When 
they  have  attained  a  temperature  of  150  deg.  Fahr.,  the  tray  is 
removed  and  the  operation  is  finished. 

The  formula  for  the  making  of  the  etching  fluid  is  as  follows : 

To  I  lb.  of  ammonium  fluoride  crystals  add  i  oz.  of  52  per 
cent  hydrofluoric  acid  and  8  oz.  of  water.  Stir  this  solution 
occasionally  and  let  it  stand  over  night,  when  it  should  be 
strained.  Then  strain  the  clear  part  of  the  solution  through 
medium  coarse  muslin.  Care  should  be  taken  in  the  selection 
of  the  ammonium  fluoride  crystals,  which  should  be  of  fairly 
large  size.  Sheet  lead  or  hard-rubber  vessels  should  be  used 
as  containers  for  the  etching  fluid. 

Coloring  Lamps. 

Lamps  of  which  the  glass  is  permanently  colored  are  the 
only  ones  that  are  thoroughly  weatherproof.  As  such  lamps 
are  rather  expensive,  superficially  colored  or  dipped  lamps  are 
quite  generally  employed.  Suitable  coloring  mixtures  can  be 
obtained  from  a  number  of  manufacturers,  and  the  lamps  can 
be  readily  dipped  by  any  operating  company.  In  this  work  the 
old  or  dim  lamps  removed  from  the  circuits  may  be  used.  The 
plan  generally  followed  is 'to  burn  the  lamp  in  a  vertical  posi¬ 
tion  with  tip  down  at  about  two-thirds  or  three-fourths  of  its 
normal  candle-power.  When  the  lartips  have  become  slightly 
warm,  take  a  cup  of  the  dipping  solution  and  raise  it  slowly 
until  the  lamp  is  submerged  therein  up  to  its  base;  then  lower 
slowly,  allowing  the  excess  of  liquid  to  drain  off  into  the  cup, 
and  proceed  to  the  next  lamp.  Lamps  should  be  burned  until 
the  coating  becomes  thoroughly  dry  and  firm. 

The  most  desirable  colors  for  lamps  are  opal,  yellow  and 
ruby.  A  very  satisfactory  opal  dipping  is  available  and  can  be 
employed  in  preference  to  frosting  in  many  cases,  as  the  dipping 
gives  a  smooth  finish,  and  the  surface  of  the  bulb  is  not  so  lia¬ 
ble  to  collect  dirt  and  get  black  as  in  the  case  of  the  frosted 
bulb. 

Blue,  green  and  purple  are  not  desirable,  as  these  colors 
absorb  so  much  of  the  light  that  the  lamps  are  hardly  dis¬ 
tinguishable  at  a  distance. 
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FUEL  ECONOMY  WITH  LOW-GRADE  ANTHRACITE. 

By  Albert  N.  Smith. 

IN  the  operation  of  steam-driven  power  plants,  the  fuel  cost ' 
is  in  all  but  a  few  very  exceptional  cases  in  excess  of  50 
per  cent  of  the  total  power  cost  as  represented  by  the 
overhead  and  operating  expenses.  There  are  in  use  to-day 
many  grades  of  coal  at  as  many  different  costs  per  unit  Time 
was  when  only  the  best  grades  were  shipped  from  the  mines 
and  coal  of  only  slightly  inferior  heating  value  was  piled  in 
miniature  mountains  upon  dumps  around  the  mine  shafts. 
Simply  because  this  coal  would ‘not  give  up  its  heat  under  the 
pioneer  conditions  of  power  generation  it  was  regarded  as 
worthless. 

The  work  of  conserving  our  natural  resources  along  this 
line,  however,  has  been  given  a  great  impetus  of  late  years 
by  the  increased  cost  of  high-grade  coals.  Power  producers 
are  beginning  to  realize  that  the  inherent  (fifficulties  of  burning 
the  small  sizes  of  anthracite  coal  were  to  be  easily  overcome. 
The  market  price  per  unit  of  weight  at  the  mines  drops  very 
rapidly  as  the  size  of  the  coal  becomes  smaller;  from  $1.25  per 
ton  for  No.  i  buckwheat  to  30  cents  per  ton  for  barley  from 
the  same  vein.  The  actual  thermal  value  for  this  range  of 
sizes  drops  from  approximately  12,500  Ib.-Fahr.  units  for  No.  i 
buckwheat  to  11,500  for  barley — a  decrease  of  76  per  cent  in 
price  corresponding  to  a  decrease  in  heat  content  of  but  8  per 
cent,  this  difference  becoming  less,  of  course,  as  the  freight 
charges  increase  with  the  increased  length  of  haul  to  the  con¬ 
sumer. 

The  experience  of  a  5000-hp  plant  situated  near  the  coal 
fields  of  eastern  Pennsylvania  and  using  low-grade  fuel  may 
be  cited.  This  plant  consisted  of  12  305-hp  vertical  boilers  of 
3050  sq.  ft  heating  surface  and  80  sq.  ft.  of  stoker  grate;  the 
stokers  being  of  the  inclined  step  rocking-grate  type  set  in  a 
Dutch  oven,  or  extended  furnace  and  combustion  chamber. 
An  ash-pit  pressure  of  in.  to  i  in.  of  water  was  obtained  by 
the  use  of  fan  blowers.  Anthracite  coal  of  No.  i  buckwheat 
size,  costing  $1.25  per  ton  at  the  mines,  was  used.  Fire-room 
costs  were  high.  The  cost  of  stoker  repairs  and  up-keep 
averaged  $225  per  month.  A  large  amount  of  steam  was  used 
under  the  grates  to  keep  the  fires  workable. 

Tests  were  run  to  ascertain  the  actual  facts  of  operation. 
It  was  found  that  the  boilers  were  operating  at  a  capacity  50 
per  cent  above  rating.  The  coal  cost  per  100  boiler  horse¬ 
power  was  29.1  cents;  equivalent  evaporation  from  and  at 
212  deg.  Fahr.  was  6.615  water  per  pound  of  coal  having 
12,211  heat  units  per  pound.  The  combined  furnace  and  boiler 
efficiency  was  approximately  50  per  cent.  Of  the  steam  output 
of  the  boiler  15  per  cent  was  being  used  in  the  ash-pit  to  abate 
clinkering. 

Further  tests  were  run  under  the  same  conditions,  but  with 
the  stoker  grates  inert.  An  equivalent  evaporation  from  and 
at  212  deg.  of  8.4  lb.  water  per  pound  of  coal  was  obtained. 
The  efficiency  as  before  was  approximately  50  per  cent  and 
the  fuel  cost  per  100  boiler  horse-power  27.6  cents.  These  tests 
brought  out  the  following  facts :  The  stokers  were  burning 
the  cheapest  (smallest)  coal  possible.  The  limit  of  working 
clearance  had  been  reached  in  the  stoker  grates  and  an  exces¬ 
sive  amount  of  unburned  coal  was  present  in  the  ash.  The 
stokers  were  burning  the  coal  at  10  per  cent  less  efficiency  than 
was  accomplished  -under  the  same  conditions  with  stationary 
grates.  (Too  much  air  was  admitted  by  the  rocking  grates.) 
An  excessive  amount  of  steam  was  lost  under  the  grates  to 
keep  the  fire  workable. 

A  battery  of  two  boiler  furnaces  was  remodelled  for  hand 
firing.  A  firing  surface  of  90  sq.  ft.  of  15  per  cent  air  space 
pin-hole  dumping  grate  was  supplied.  Steam  blowers  were 
installed  in  the  ash-pits,  three  to  each  ash-pit,  and  one  auxiliary 
oxidizing  blower  placed  to  introduce  air  into  the  furnace 
proper  when  running  with  a  thick  bed  of  fine  coal.  These 
changes  completed,  tests  were  run  using  the  same  grade  of 
coal  as  upon  the  previous  trials.  A  combined  efficiency  of  71 


per  cent  was  obtained,  and  a  coal  cost  of  24.7  cents  per  100 
boiler  hp-hours,  with  an  overload  capacity  of  85  per  cent 
above  rating. 

It  remained  to  demonstrate  that  the  finer  sizes  of  coal 
could  be  burned  with  the  new  arrangement.  Tests  run  with 
barley  coal  of  from  11,500  to  11,750  heat  units  per  pound  and 
costing  at  the  mines  30  cents  per  ton  of  2240  lb.,  developed  a 
combined  furnace  and  boiler  efficiency  of  71  per  cent  and  a 
capacity  of  50  per  cent  above  rating,  at  a  fuel  cost  of  but  5.94 
cents  per  100  boiler  hp-hours.  Reduced  to  an  electrical 
basis,  with  an  engine  and  generator  equipment  taking  32.86  lb. 
of  steam  at  150-lb.  gage  pressure  per  kw-hour,  this  cost  for 
fuel  is  about  one-half  mill  per  kw-hour. 

The  saving  in  steam  used  under  the  grates  to  abate  clinkering 
amounted  to  11.5  per  cent  of  the  boiler  output,  since  the  steam 
blowers,  with  their  consumption  of  354  per  cent  of  the  boiler 
output,  kept  the  fires  clear  from  clinker.  The  entire  plant  was 
then  remodelled  as  indicated  in  the  accompanying  view  of  an 
individual  boiler  and  furnace  showing  the  old  stoker  fronts  and 
the  new  extended  hand-fired  fronts. 

The  wages  of  the  machinist  and  helper,  together  with  the 
repair  material  bills,  as  under  the  old  regime,  sufficed  to  pay 


Remodeled  Boiler  Front. 


for  the  increase  of  fire-room  force,  and  the  saving  effected  in 
the  operating  costs  was  sufficient  to  pay  for  the  cost  of  the 
entire  change  in  less  than  18  months. 

The  firemen  were  given  careful  attention  and  instruction, 
and  paid  upon  a  sliding  scale  or  premium  basis.  For  keeping 
steam  pressure  up  to  130  lb.,  as  shown  by  the  recording  chart, 
the  men  were  paid  16  cents  per  hour ;  for  a  minimum  of  140-lb. 
pressure,  an  increase  of  5  per  cent,  and  for  a  minimum  of 
150-lb.  pressure,  an  increase  of  10  per  cent.  The  firemen  work 
12  hours  per  day  and  earn  the  full  10  per  cent  premium, 
amounting  to  approximately  $65  per  month. 

“Poor  coal,”  a  common  phrase  of  former  days,  is  now  an 
unheard-of  complaint.  Proper  ventilation  and  conveniences 
were  supplied  and  the  enthusiasm  of  the  men  aroused,  result¬ 
ing  in  a  contented  and  efficient  force  always  ready  to  handle  a 
hard  pull.  How  different  this  procedure  from  the  common 
practice  of  mixing  “  ’bout  half  and  half”  or  one-fourth  and 
three-fourths  good  and  low-grade  coals  respectively;  and  how 
different  the  results. 


556 


ELECTRICAL  WORLD. 


VoL.  LV,  No.  9. 


LETTERS  ON  PRACTICAL 
SUBJECTS 


PARALLELING  DIRECT-CURRENT  GENERATORS. 

The  subject  of  paralleling  direct-current  generators  has  been 
touched  upon  so  often  by  experienced  writers  in  the  technical 
press,  that  the  writer  would  hesitate  to  bring  up  the  subject 
again  were  it  not  that  he  felt  that  he  was  offering  something 
entirely  new  in  this  connection.  While  connecting  up  a 
Crocker-Wheeler,  8oo-kw,  6oo-volt,  direct-current  engine-driven 
generator  to  run  in  parallel  with  two  650-kw  generators  of  the 
same  type,  one  a  Crocker-Wheeler  machine  and  the  other  a 
General  Electric  machine,  it  was  found  that  no  two  of  the 
machines  were  compounded  alike  nor  would  they  parallel  prop¬ 
erly  even  after  the  compounding  feature  was  taken  care  of. 
The  first  step  necessary  was  to  get  the  generators  to  compound 
properly.  In  this  particular  case  it  was  considered  best  to  use 
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Resistance  Used  In  Paralleling  Generators. 


a  flat  compounding  and  the  Crocker-Wheeler  Company  fur¬ 
nished  a  suitable  shunt  for  the  new  generator.  The  older  ma¬ 
chine  was  next  connected  up  to  a  water  rheostat,  and  after  a 
series  of  trials,  a  shunt  of  the  proper  resistance  and  current 
carrying  capacity  was  made  out  of  No.  18  sheet  iron  about  1.5 
in.  wide.  The  shunt  furnished  with  the  General  Electric  ma¬ 
chine  was  found  to  have  too  low  a  resistance  and  this  was 
remedied  by  adding  a  piece  of  sheet  iron  3  in.  wide  to  the 
end  of  its  German  silver  shunt.  After  having  the  shunt  re¬ 
sistances  properly  adjusted  the  General  Electric  or  No.  i 
generator  would  not  take  its  proper  share  of  the  load  when 
operating  in  multiple  with  either  the  650-kw  or  the  800-kw  ma¬ 
chine,  which  for  the  sake  of  convenience  will  be  referred  to 
as  machines  Nos.  2  and  3,  it  being  necessary  continually  to  shift 
the  resistance  of  the  field  rheostat  as  the  load  varied.  The 
commutators  of  machines  No.  2  and  No.  3  were  a  continuous 
source  of  trouble,  requiring  the  use  of  sandpaper  and  turning 
tool  quite  frequently.  Readings  taken  with  a  low-reading  volt¬ 
meter  across  the  scries  field  coils  and  the  positive  bus-bar  con¬ 
nections  showed  a  drop  of  approximately  4.8,  2.9  and  2.4  volts 
in  the  series  field  windings  and  positive  cables  of  machines 
Nos.  I,  2  and  3,  respectively,  when  under  full  load.  In  order 
to  get  the  voltage  drop  readings  equal  on  all  three  machines 
with  full  load  current,  it  was  in  this  case  necessary  to  intro¬ 
duce  a  resistance  of  0.00168  ohm  in  the  positive  lead  of  ma¬ 
chine  No.  2  and  of  sufficient  current-carrying  capacity  to  accom¬ 
modate  50  per  cent  overload  without  overheating.  This 
gave  a  voltage  drop  of  1.9  volts  across  terminals  when  the 
generator  was  working  under  full  load,  or  1130  amp.  The  re¬ 
sistance  for  machine  No.  3  was  increased  by  0.00177  ohm  in 
order  to  give  2.4  volts  drop  at  full  load  current,  or  1350  amp. 
By  connecting  a  piece  of  3/16  x  i  in.  band  steel  in  series 
with  a  water  rheostat  it  was  found  that  a  load  of  250  amp 
could  easily  be  carried  by  it  and  a  section  32  ft.  long  would 
give  a  voltage  drop  of  2  volts  while  carrying  that  amount  of 
current.  By  employing  six  bars  of  the  band  steel  and  mount¬ 


ing  them  on  a  slate  base  with  two  ^  x  5-in.  copper  bars  to 
serve  for  terminals,  as  shown  by  the  sketch  herewith,  a  very 
neat  and  compactly  formed  resistor  was  made  for  machine 
No.  2.  For  machine  No.  3  seven  bars  40  ft.  long  were  employed 
and  mounted  on  a  slate  base  similar  to  that  used  for  ma¬ 
chine  No.  2.  The  resistors  were  placed  in  their  respective 
generator  pits  where  the  windage  of  the  generators  helped  to 
keep  them  from  overheating.  Since  their  installation  it  has 
not  been  necessary  to  touch  the  commutator  of  either  ma¬ 
chine  and  they  are  now  running  with  a  good  glaze.  The  field 
rheostats  need  not  be  tampered  with  after  the  generators  are 
thrown  on  the  line  since  they 'divide  the  load  between  them  to 
perfection.  In  other  words,  the  generators  now  give  satisfaction 
when  running  in  multiple.  Since  the  potential  and  current 
readings  given  were  taken  with  instruments  that  appeared  to  be 
none  too  reliable,  the  writer  cannot  vouch  for  the  accuracy  of 
the  figures  even  though  the  final  results  were  satisfactory. 

Houston,  Tex.  *  Gothard  Sargl. 


FAULTY  STEAM  PIPE  LINES. 

A  faulty  piece  of  pipe  work  is  shown  in  the  accompanying 
engraving.  This  illustrates  the  pipe  line  found  in  a  power 
station  which  connects  a  battery  of  water-tube  boilers  to  two 
compound  condensing  Corliss  engines  and  a  steam  turbine. 
side  view  of  the  layout  is  given  in  Fig.  2.  The  header  above 
the  boilers  is  connected  to  a  distributing  header  between  the 
boilers  and  the  engines.  Long  radius  bends  are  employed  and 
there  is  a  cut-off  valve  close  to  the  boiler  header;  but  none 
between  that  point  and  the  throttle  of  the  engines.  No  pro¬ 
vision  is  made  for  cutting  off  any  section  of  the  pipe  line  and 
should  anything  happen  which  made  it  desirable  for  one  to 
work  on  any  one  of  the  joints,  the  work  could  not  be  per¬ 
formed  without  temporarily  shutting  down  the  installation. 
In  this  respect  what  would  otherwise  be  a  good  pipe  line  is 
faulty.  As  indicated  the  steam  pipe  O  leading  from  the  boiler 
to  the  main  header  cannot  be  separated  from  the  pipe  line  P 
leading  to  the  same  header.  This  steam  line  leading  direct 
from  the  first  boiler  through  the  header  to  the  engine  cannot 


be  cut-off  from  the  line  leading  from  the  second  boiler  to  the 
second  engine.  Should  a  leak  develop  in  one  of  the  flanges, 
such  as  at  B,  it  would  be  a  very  difficult  and  dangerous  job 
to  work  on  the  leaky  joint.  If  there  were  a  cut-off  valve  at  H 
engine  No.  i  could  be  run  while  the  leak  was  being  stopped. 
In  the  case  mentioned  such  a  leak  did  develop  and  because  of 
the  inability  of  getting  at  it,  owing  to  the  absence  of  cut-off 
valves,  steam  was  permitted  to  escape,  the  value  of  which 
m  dollars  and  cents  would  have  purchased  any  number  of 
valves.  If  there  were  a  cut-off  valve  at  /  and  a  leak  should 
appear  at  M,  the  engine  in  the  first  line  could  be  supplied  with 
steam  from  the  second  boiler  or  from  the  steam  line  P ,  while 
the  leak  was  being  stopped.  By  placing  a  valve  at  E  on  the 
pipe  from  the  engines  a  good  job  would  result,  since  in  this 
case  this  pipe  could  be  shut  off  at  the  boilers  and  also  at  the 
header  and  any  repairs  on  the  flanges  between  them  could  be 
made  with  ease.  There  are  many  standing  leaks  in  power 
plant  piping  that  would  no  doubt  be  stopped  long  ago  if  the 
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piping  were  laid  out  to  permit  of  cutting  off  the  section 
temporarily  without  stopping  the  whole  plant.  Certainly  the 
loss  through  such  leaks  is  very  much  greater  than  one  would 
imagine.  Enough  thought  does  not  seem  to  be  given  to  the 
practical  working  of  the  station  piping.  In  many  stations  that 


Fig.  2 — Side  View  of  Steam  Pipe  Line. 


the  writer  has  visited  there  are  lines  of  steam  pipes  that  can¬ 
not  be  controlled  save  at  the  boiler  and  engine  ends  and  when 
it  would  be  desirable  to  feed  one  engine  from  a  certain  boiler 
it  cannot  be  done  because  of  the  lack  of  flexibility  in  the  steam 
pipe  design.  Certainly  one  should  be  able  to  shift  the  steam 
from  a  boiler  from  one  engine  to  another  with  the  same  ease 
that  he  can  transfer  the  load  from  one  generator  to  another 
at  the  switchboard.  Such  control  of  steam-pipe  lines  does  not 
entail  an  enormous  expenditure  for  valves  or  extra  pipe,  and 
the  resulting  flexibility  of  the  layout  is  well  worth  the  little 
extra  cost  involved. 

Atlanta,  Ga.  John  Rafferty. 

THE  INSTALLATIO.N  OF  WATER  COLUMNS. 

Water  columns  cannot  always  be  depended  on  to  indicate  the 
exact  water  line  in  a  boiler.  The  condition  of  the  column 
has  much  to  do  with  the  correctness  of  the  indication  as  has 
also  the  way  in  which  the  column  is  mounted  on  the  boiler. 
There  are  certain  conditions  which  will  make  the  water  column 
very  unreliable.  In  Fig.  i  the  ordinary  method  of  connecting  a 


Figs.  1,  2  and  3 — Water  Columns  and  Obstructed  Valves. 

water  column  is  shown.  In  this  case  there  are  no  valves  be¬ 
tween  the  boiler  and  the  column  and  this  is  considered -good 
practice  by  insurance  inspectors  who  condemn  the  use  of  cut¬ 
off  valves  between  the  column  and  the  boiler  and  in  many 
localities  will  not  pass  such  an  installation.  Fig.  2  shows  the 
column  connections  seen  quite  frequently  in  certain  sections  of 
the  country.  The  valves  often  cause  erroneous  indications  and 
when  a  removable  disk  valve  is  employed,  scale  accumulates 
and  obstructs  the  free  passage  of  water  or  steam  to  the  body 
of  the  column.  This  case  is  illustrated  in  Fig.  4  where  the 
valve  A  is  placed  in  a  horizontal  position.  The  seat  or  disk 
of  the  valve  becoming  loose,  practically  closes  the  passage  to 
the  top  of  the  column  and  causes  the  water  to  rise  in  the 


column  higher  than  the  level  in  the  boiler.  The  connection 
shown  in  Fig.  4  is  worse  than  that  shown  at  F  in  Fig.  2.  Fig.  3 
serves  to  illustrate  what  happens  to  some  of  these  valves  used 
on  water  columns.  In  this  case  the  disk  came  loose  and  scale 
formed  or  caught  beneath  it,  obstructing  the  passage  of  steam 
or  water  to  the  column  and  causing  it  to  indicate  improperly. 


Fig.  4 — water  Column  Connection. 

.Another  reason  for  not  placing  valves  on  water-column  con¬ 
nections  is  that  these  are  sometimes  shut  by  someone  and  not 
opened  again  when  the  boiler  is  fired.  Low  water  and  sub¬ 
sequent  damage  are  invariably  the  result.  There  are  many 
cases  where  the  pipe  leading  to  the  column  from  the  boiler 
was  found  clogged  up,  as  shown  in  Fig.  4.  Scale  can,  of 
course,  form  where  valves  are  not  present ;  but  the  introduc¬ 
tion  of  a  valve  gives  a  lodging  place  for  scale  to  accumulate. 

Richmond,  Va.  C.  R.  McGahey. 

CHUCKING  W'lTH  A  TELEPHONE  RECEIVER. 

While  recently  engaged  in  a  series  of  experiments  in  de¬ 
termining,  by  means  pf  a  telephone  receiver,  the  action  taking 
place  in  the  oil  film  between'a  revolving  journal  and  its  bear¬ 
ing  (see  Electrical  World,  August,  1909),  it  occurred  to  the 
writer  that  the  ordinary  telephone  receiver  could  be  used  to 
advantage  in  centering  work  in  a  lathe,  which  work  was  to  be 
held  by  means  of  an  independent  chuck.  Fig.  i  gives  an  idea 
of  the  principle  involved  in  chucking  work  with  a  telephone 
receiver.  The  apparatus  required  to  demonstrate  the  principle 
is  only  the  dry  cell  a,  the  receiver  b,  and  three  pieces  of  wire, 
c,  d  and  e.  Connect  the  cell  and  receiver  as  shown,  then  place 
the  latter  to  the  ear  and  tap  together  lightly,  the  ends  of  the 
wires  d  and  c.  The  instant  the  wires  touch  each  other,  sound 
is  heard  in  the  receiver.  When  the  wires  are  moved  apart,  a 
similar,  but  not  quite  as  loud,  sound  is  heard.  Let  the  wires 
be  touched  together  and  parted  very  rapidly,  and  a  buzzing  or 
rattling  sound  is  heard  in  the  receiver.  Attach  one  of  the 
wires  to  a  file ;  a  good  way  to  do  this  is  to  insert  the  wire 
beside  the  tang  in  the  handle,  then  drive  the  file  in  tightly 
beside  the  wire.  Now,  draw  the  remaining  free  end  of  the 
wire  lengthwise  over  the  teeth  of  the  file  and  the  racket  in 
the  receiver  is  very  marked.  The  wire  dragging  over  the  file 
teeth  shows  that  contact  betw'een  the  wires  c  and  d  cannot  be 
made  or  broken  without  causing  a  loud  noise  in  the  receiver. 
To  apply  this  feature  to  the  chucking  of  work  in  the  lathe,  the 
ordinary  receiver  may  be  used,  but  it  will  be  found  much  more 
convenient  to  use  that  form  of  receiver  which  is  fastened  to 
the  head  by  means  of  a  spring  clip.  Then,  both  hands  will  be 
free  for  handling  the  work  in  the  lathe.  But  if  an  ordinary 
receiver  must  be  used,  it  may  be  suspended  where  the  ear  can 
be  conveniently  brought  to  the  instrument.  The  writer  has 
trued  up  work  in  the  lathe  with  one  hand,  while  holding  the 
receiver  in  the  other  hand,  but  it  is  slow  work  and  the  head- 
receiver  is  much  to  be  preferred.  To  true  work  in  the  lathe, 
procure  a  surface  gage  q|  make  use  of  any  form  of  indicator 
available.  In  case  an  instrument  must  be  extemporized  for 
this  purpose,  procure  a  piece  of  wire  12  in.  to  16  in.  in  length 
and  attach  it  to  a  block  of  wood,  as  shown  by  Fig.  2,  sketch  A, 
where  0  represents  thtf  pointed  wire;  b  a  piece  of  wood  which 
holds  the  wire  in  place  by  means  of  the  nails  or  screws  c  c, 
and  the  electrical  connection  d,  which  is  a  regular  binding 
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post  and  is  fastened  to  a  strip  of  metal,  preferably  brass  or 
copper,  on  the  back  of  fastening  b.  The  manner  in  which  the 
metal  strip  is  attached  to  the  back  of  clip  b  is  clearly  shown 
by  sketch  B,  Fig.  2.  The  nails  cc  also  pass  through  the  brass 
strip  which  serves  to  make  a  good  connection  between  wire 
and  binding  post  d,  and  the  pointer  a.  When  a  surface  gage 
is  used  instead  of  the  makeshift  block,  a  few  thicknesses  of 
paper  or  a  bit  of  cardboard  should  be  placed  underneath  that 
instrument  between  it  and  the  lathe  saddle,  as  shown  at  /, 
Fig.  3.  The  purpose  of  the  paper  or  cardboard  is  simply  to 
insulate  the  surface  gage  from  the  lathe,  to  which  one  wire 
from  the  battery  is  attached  at  any  convenient  point,  as  at  c. 
Fig-  3i  where  the  wire  is  grounded  into  the  lathe  by  being 
caught  between  the  spindle-bearing  cap  and  one  of  its  bolts. 

The  head-receiver  is  plainly  indicated  at  b;  when  the 
pointer  of  the  surface  gage  d  touches  the  piece  which  is  being 
chucked  in  the  lathe,  it  is  evident  that  noise  will  be  made  by 
the  receiver  diaphragm  as  it  vibrates  under  the  influence  of 
an  electric  current  which  flows  when  the  circuit  is  closed  at  e. 
It  is  usual,  when  chucking  work  in  the  lathe,  to  place  a  bit  of 
chalk  against  the  object  to  be  chucked,  then  start  the  lathe  and 
let  the  chalk  mark  the  “high”  spot  on  the  work.  When  the 
electrical  apparatus  is  used,  a  different  method  is  followed. 
The  pointer  is  brought  as  close  as  possible  to  the  work  e, 
Fig.  3,  then  the  lathe  spindle  is  revolved  slowly  by  hand,  either 
by  pulling  upon  the  belt  or  upon  the  face-plate.  The  work 


the  engine,  an  excessive  overload,  poor  brush  contact  on  the 
commutator  and  also  when  the  brushes  have  a  loose  fit  in  the 
brush  holders  and  when  dirt  or  any  non-conducting  material 
intervenes  between  the  brushes  and  commutator  bars.  When 
the  brushes  are  loose  in  their  holders,  heating  ensues.  The 
brushes  are  rapidly  wasted  away,  the  temperature  of  the  holder 
and  brush  rises,  which  increase  of  heat  offers  a  resistance  to 
the  current  flowing,  thus  in  a  measure  lowering  the  voltage. 
When  the  brushes  are  too  tight  in  the  brush  holders,  the  volt¬ 
age  will  drop  because  the  spring  tension  is  not  great  enough 
to  compel  the  brush  to  move  forward  and  maintain  its  contact 
against  the  commutator  surface.  This  is  often  the  cause  of 
reduced  voltage,  because  of  the  heat  generated  at  the  point 
of  brush  contact.  The  voltage  also  falls  owing  to  the  re¬ 
sistance  offered  by  poor  splices  in  cables,  loose  busbar  con¬ 
nections,  worn-out  switches  and  from  poor  contact  of  the 
rheostat  brush.  When  the  switches  are  loose  or  do  not  fit 
properly  the  current  passing  through  them  generates  heat 
which  insures  an  increase  of  resistance  in  the  path  of  the 
current  The  switch  blades  may  have  contact  only  at  one  or 
two  points  in  the  lugs  when  a  full  surface  contact  is  requisite. 
The  constant  opening  and  closing  of  switches  wears  away  the 
surface  of  the  blades  and  lugs,  gradually  increasing  their  re¬ 
sistance,  which  is  generally  not  noticed  until  the  heat  developed 
is  almost  high  enough  to  burn  the  operator  should  he  happen 
to  take  hold  of  any  part  of  them.  When  the  rheostat  brush 


Fig.  1 — Principle  of  Chucking  with 
a  Telephone  Receiver. 


Fig.  2 — Temporary 
Truing  Block. 


Fig.  3 — Lathe  Connections 
for  Telephonic  Chucking. 


When  noise  is  heard  in  the  receiver,  it  is  not  necessary  to 
wait,  after  making  a  chalk  mark,  until  the  lathe  spindle  stops 
revolving.  Instead  of  waiting,  the  operator  lets  the  slow 
motion  stop  almost  instantly  and  applies  his  wrench  to  that 
screw  of  the  chuck  which  will  move  the  work  back  a  trifle  in 
a  direction  away  from  the  surface  gage  point.  Then  some 
more  turning  and  altering  of  the  chuck  screws  is  necessary, 
and  by  the  time  the  chuck  has  been  revolved  three  times  by 
hand,  and  the  necesary  adjustments  made  to  the  screws,  the 
work  will  be  found  centered  as  accurately  as  may  be  necessary. 
If  it  be  a  finished  piece,  the  centering  may  be  done  within 
aoo2  in.  easily.  Before  anything  more  than  approximate  truing 
has  been  done,  the  pointer  should  be  moved  to  the  outer  end  of 
work  e,  and  a  few  blows  with  a  hammer  will  bring  that  end 
into  the  same  degree  of  accuracy  as  end  e,  so  that  by  the  time 
the  truing  is  finished  at  that  point,  the  object  will  be  true  its 
entire  length.  Not  more  than  six  hand-turned  revolutions  of 
the  face-plate  will  be  found  necessary  for  truing  a  cylinder 
12  in.  to  18  in.  long  and  of  almost  any  diameter  that  can  be 
handled  in  a  lathe.  The  method  is  just  as  good  for  centering 
work  in  a  pulley  lathe  or  in  a  boring  mill,  and  when  permanent 
connections  have  been  arranged  and  maintained,  it  requires 
but  a  very  short  time  indeed  to  true  up  or  center  a  piece  of 
work  in  a  chuck  by  means  of  a  poster  and  a  telephone  re¬ 
ceiver. 

Willoughby,  Ohio.  James  F.  Hobart. 

•  CAUSES  AND  REMEDIES  OF  UNSTEADY*  VOLTAGE. 

The  potential  of  generators  falls  from  a  slowing  down  of 


wears  away,  a  weakened  field  of  the  generator  results,  thus 
preventing  the  building  up  of  the  correct  voltage  and  its  main¬ 
tenance.  When  all  or  nearly  all  of  the  rheostat  is  cut  out,  the 
voltage  will  sometimes  fall  even  though  everything  else  is 
apparently  correct,  such  as  speed,  load  and  temperature.  In 
such  a  case  as  this  it  becomes  necessary  to  inspect  the  com¬ 
mutator  and  brushes,  and  one  may  find  the  commutator  covered 
with  a  hard  glaze  which  becomes  a  poor  conductor  of  elec¬ 
tricity.  When  the  glaze  becomes  old,  it  should  be  occasionally 
sandpapered  off ;  the  effect  of  the  sandpapering  being  to  raise 
the  voltage  to  some  extent  and  in  some  plants  the  raising  of 
the  potential,  even  a  few  volts,  is  often  necessary.  The  voltage 
can  be  raised  oftentimes  where  the  design  of  the  machine  per¬ 
mits  by  substituting  a  copper  or  woven  wire  brush  for  a  carbon 
brush;  and  where  a  considerable  fall  of  voltage  occurs,  it  will 
be  found  of  great  assistance  to  use  at  least  one  copper  brush 
in  each  group  of  carbon  brushes.  On  an  exciter,  the  writer 
had  difficulty  in  maintaining  the  correct  voltage  until  he  made 
the  substitution.  Afterward  no  further  difficulty  was  ex¬ 
perienced.  When  the  brushes  are  at  the  correct  point  of  com¬ 
mutation  and  the  commutator  bars  are  properly  spaced  off,  no 
trouble  should  be  had  in  maintaining  the  right  voltage.  The 
use  of  copper  brushes  as  above  mentioned  gave  a  rise  in 
potential  of  10  volts,  which  was  very  necessary  at  this  particu¬ 
lar  plant  and  this  increase  of  voltage  would  be  of  value  in  a 
great  number  of  cases.  Aside  from  load  variation  there  are 
some  things  which  tend  to  produce  an  unsteady  voltage.  When 
the  engine  governor  is  belt  driven,  the  belt  may  be  loose  or 
saturated  with  oil,  causing  it  to  slip.  This  insures  an  un- 
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protected  on  the  starting  and  running  leads.  For  this  purpose 
a  circuit-breaker  is  preferable  to  fuses,  as  very  often  coal  con¬ 
tains  foreign  substances,  such  as  wood,  which  may  get  into 
the  pit  and  clog  the  elevator.  If  the  fuses  are  too  large  the 
machinery  may  be  strained  before  they  blow  and  although 
circuit-breakers  cost  much  more  than  fuse  plugs,  it  is  cheaper 
in  the  long  run  if  fuses  blow  often  to  employ  a  circuit-breaker. 
The  motor  must  be  enclosed  in  a  dust-proof,  ventilated  room 
and  the  shaft  leading  to  the  drum  must  be  equipped  with  a 
felt  bushing.  If  the  room  is  not  ventilated  it  should  be  large 
enough  to  dissipate  the  heat  generated  by  the  motor.  In  the 
writer’s  experience  a  two-phase  motor  not  properly  protected 
from  coal  dust  became  so  covered  that  the  coal  dust  formed 
a  partial  ground  on  the  motor  winding  which  caused  it  to  heat 
and  destroy  the  insulation  between  the  copper  bars  and  iron, 
although  the  stationary  winding  was  in  no  way  injured.  It 
took  quite  a  while  to  locate  this  trouble.  The  motor  could 
not  pull  any  load  and  apparently  ran  all  right  without  load. 
An  ammeter  inserted  in  the  circuit  showed  that  it  did  not  take 
excessive  current,  and  the  stator  was  tested  for  grounds  and 
short-circuited  coils  to  no  avail  before  the  trouble  was  located. 
The  coal  pocket  under  consideration  was  filled  by  a  step-by- 
step  process.  There  are  several  places  where  the  running 
board  can  be  removed  and  the  bucket  allowed  to  empty  its 
load  into  the  chute.  Reference  to  Fig.  2  will  make  this  clear, 
although  only  one  such  opening  is  shown  in  the  illustration. 


steady  voltage.  Also  if  the  spring  tension  is  not  right,  or  the 
brushes  are  too  short  for  the  springs  to  reach,  or  if  the  brushes 
are  too  tight  or  are  loose  in  the  holders,  all  these  tend  toward 
ati  unsteady  voltage.  At  a  certain  plant  the  governors  are 
belt-driven,  and  occasionally  the  belts  become  saturated  with 
oil.  Most  of  the  oil  is  abstracted  by  using  powdered  whiting, 
the  belt  running  at  about  half  speed  through  a  patch  of  waste 
containing  the  whiting.  By  renewing  the  waste  and  whiting 
two  or  three  times  during  the  operation  good  results  are 
obtained.  When  'the  voltage  is  unsteady  owing  to  a  weak 
spring,  a  slight  pressure  of  the  finger  against  the  brush  will 
disclose  the  difficulty.  When  the  brushes  are  worn  short  the 
springs  are  unable  to  follow  up  the  wear  of  the  brushes  and 
sparking  occurs  along  with  an  unsteady  voltage.  The  remedy, 
of  course,  is  to  insert  new  brushes.  An  unsteady  voltage  oc¬ 
curs  from  an  uneven  commutator,  especially  if  the  dynamo  is 
belt-driven  and  has  lateral  motion.  The  brushes  will  ride  up 
on  the  humps  and  then  drop  back  on  the  level  surface.  A 
continuance  of  this  action  insures  a  staggering  or  wabbling 
voltage.  Of  course,  in  this  case,  the  commutator  should  be 
trued.  When  the  brushes  are  permitted  to  remain  *in  their 
holders  without  being  moved  they  become  fast  or  stiff  and  the 
spring  tension  is  not  capable  of  feeding  them  rapidly  enough 
against  the  commutator  to  take  up  the  wear.  Hence,  the  regu¬ 
lar  moving  of  the  brush  is  an  important  factor  in  maintaining 
a  steady  voltage.  If  an  oily  pad  or  strip  of  cloth  or  felt  be 
applied  to  the  commutator  while  it  is  running  it  will  be  found 
a  great  help  in  keeping  the  voltage  steady. 

New  York.  Kingsley  Williams. 


COAL-HANDLING  INSTALLATION. 

Where  motors  are  installed  for  coal-handling  apparatus  and 
are  subjected  to  the  dust  of  the  coal,  even  though  they  be  of 
the  induction  type,  they  should  be  properly  protected.  The 
old  method  of  shoveling  coal  from  cars  into  bins  is  being 
rapidly  displaced  where  electricity  is  available,  and  mechanical 
means  adopted  for  this  purpose.  The  ordinary  method  is  to 
employ  a  continuous  chain-bucket  conveyor  to  elevate  the  coal 
from  the  cars  to  the  so-called  “pocket”  and  to  chute  the  coal 
from  the  pocket  to  wagons  for  delivery.  A  coal  elevator  of 
this  type,  driven  by  a  two-phase  induction  motor,  is  illustrated 


Fia.  1 — Coal  Pocket. 

ig.  1  V.O  i  c  2— Details  of  Coal  Conveyor. 

herewith,  although  on  acount  of  space  the  full  height  of  the  It  is  plainly  seen  that  the  elevating  of  the  fuel  is  done  with  a 

conveyor  is  not  shown  and  the  necessary  frame  supports  are  minimum  expenditure  of  energy,  as  the  elevator  is  only  fully 

omitted.  The  conveyor  is  about  50  ft.  high  and  has  50  buckets  loaded  when  the  last  elevation  is  reached.  The  installation, 

attached  which  run  over  drums  making  25  r.p.m.  The  capacity  as  described,  when  running  without  load,  required  1.675  kw 

is  about  I  ton  a  minute.  The  motor,  as  indicated  in  the  en-  and  when  elevating  to  the  full  height  of  50  ft,  8.6  kw.  The 

graving,  is  geared  to  the  shaft  of  the  driving  drum  located  in  energy  consumption  for  handling  1600  tons  of  coal,  which  is 

the  pit.  A  7.S-hp,  two-phase,  240-volt,  constant-speed,  squirrel-  the  carrying  capacity  of  the  pocket,  was  243  kw-hours,  or 

cage  machine  is  employed  and  is  equipped  with  an  auto-starter  approximately  0.15  kw-hours  a  ton.  At  a  rate  of  6  cents 

and  a  four-point  overload  circuit-breaker,  inserted  in  the  run-  per  kw-hour  the  cost  per  ton  was  less  than  a  cent,  or  9 

ning  leads  of  the  auto-starter.  As  is  well  known,  a  squirrel-  mills. 

cage  motor  takes  an  excessive  starting  current  and  is  usually  Lenox,  Mass.  J.  Franz. 
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QUESTIONS  AND  ANSWERS 


What  effect  will  a  ij, 000- volt,  three-phase  traaamission  line  have  upon  a 
S3oo-volt  line  which  parallels  it  at  a  distance  of  ao  in.?  H.  N.  S. 

Slight  effects  of  leakage  and  electrostatic  and  electromagnetic 
induction  are  to  be  expected  between  the  two  circuits,  but  these 
will  probably  be  negligible  in  amount  and  need  not  be  consid¬ 
ered.  The  conditions  of  the  problem  as  stated  are  not  sufficient 
to  enable  the  interference  to  be  calculated. 

Can  you  advise  us  what  causes  the  singing  noise  ir.  induction  motors, 
and  what  can  be  done  to  prevent  it?  £.  D.  C. 

The  singing  noise  in  an  induction  motor  is  caused  by  vibra¬ 
tions  produced  along  the  air-gap.  In  some  cases  these  vibra¬ 
tions  may  be  attributed  to  magnetic  action,  but  more  frequently 
they  are  merely  mechanical,  and  are  due  to  the  teeth.  They  may 
be  minimized  by  using  practically  closed  slots  in  the  rotor 
of  the  machine. 

What  is  the  best  illumination  for  a  drawing  board?  What  type  of  re¬ 
flector  should  be  used?  What  illumination  would  be  required  in  an  office 
iSft.xzdft,  with  ceiling  it  ft.  high?  R.  P.  D. 

Two  or  more  lamps  or  an  arrangement  of  the  illuminant 
which  will  secure  greater  diffusion  will  be  found  most  satis¬ 
factory  for  lighting  the  drawing  board.  If  incandescent  lamps 
are  used,  they  should  be  fitted  with  intensive  reflectors.  An 
office  of  the  dimensions  given,  assuming  light  tinted  walls  and 
ceilings,  would  require  a'pproximately  300  cp  to  provide  a  work¬ 
ing  illumination  of  3  ft.-candles. 

Is  there  any  scheme  of  connections  whereby  single-phase  transformers 
may  be  so  grouped  as  to  furnish  energy  to  single-phase  apparatus  from  a 
three-phase  system  and  maintain  a  balanced  load  on  the  three-phase  side? 

W.  L.  F. 

There  is  no  transformer  scheme  for  supplying  a  single-phase 
load  from  a  three-phase  source,  maintaining  the  three-phase  cir¬ 
cuit  balanced,  except  by  dividing  up  the  single-phase  load  into 
three  circuits  of  approximately  equal  demand,  and  supplying 
each  from  one  phase  of  the  three-phase  source.  The  result  im¬ 
plied  in  the  inquiry  can  be  obtained  only  by  the  use  of  a  motor- 
generator  set  comprising  a  three-phase  motor  and  a  single-phase 
alternator. 

How  may  a  133-cycle,  iio-volt  fan  motor  be  made  to  operate  satisfac¬ 
torily  on  a  60-cycle,  iio-volt  circuit?  The  motor  is  rated  at  ^6  hp  and 
has  8  poles.  F.  H.  B. 

To  cause  the  motor  to  run  at  full  speed  on  60  cycles  the 
number  of  poles  should  be  reduced  to  four  by  arranging  the 
connections  so  that  pairs  of  adjacent  poles  become  of  the  same 
polarity.  It  will  then  be  necessary  to  insert  resistance  in  the 
motor  supply  circuit  to  limit  the  increased  flow  of  current  at 
the  reduced  frequency.  Efforts  to  change  over  motors  to 
operate  on  other  frequencies  and  voltages  than  those  for  which 
they  are  intended  do  not  always  result  satisfactorily,  as  there 
are  usually  other  matters  of  design  involved  besides  the  simple 
change  of  the  coils. 

How  is  the  area  of  the  magnetic  circuit  in  a  transformer  calculated? 

H.  G.  M. 

The  area  of  cross-section  of  the  magnetic  circuit  of  a  trans¬ 
former  in  square  inches  is  represented  by  A  in  the  formula 

_  100,000,000  £ 

”  4-45  /  N 

where  £  is  the  e.m.f.  in  volts,  Bmax  is  the  maximum  instan¬ 
taneous  value  of  the  flux  density  in  lines  per  square  inch,  / 
is  the  frequency  in  cycles  per  second,  and  N  the  number  of 
turns.  The  magnetic  density  to  be  employed  depends  upon  the 
iron  losses  desired.  Thus,  for  a  core  loss  of  i  watt  per  pound 
of  core  in  a  certain  grade  of  iron  employed  in  transformer  con¬ 
struction  Bmax  would  be  taken  as  38,000  lines  per  square  inch 
for  60  cycles  and  71,000  lines  for  25  cycles.  Substituting  for  the 
values  of  voltage,  density,  frequency  and  number  of  turns  in 
the  above  formula,  the  area  A  is  given  in  square  inches.  A 


margin  of  10  per  cent  is  usually  allowed  for  air  space  between 
luminations. 

We  are  planning  a  new  power  plant  to  take  the  place  of  the  present  old 
equipment  comprising  engine-driven  belts  and  shafting,  for  operating 
wood-working  machinery.  Probably  350  hp  will  be  required.  What  is 
the  saving  of  electrical  transmission  over  belts  and  shafting,  and  should 
alternating  or  direct-current  equipment  be  installed?  We  have  several, 
azo-volt,  single-phase,  60-cycle  induction  motors  already  in  service.  Could 
these  be  used?  C.  L.  I. 

If  the  number,  size  and  value  of  the  motors  already  on  hand 
are  to  be  considered,  three-phase,  60-cycle,  220-volt  equipment 
could  be  installed  satisfactorily,  operating  the  motors  from  the 
several  phases.  Other  conditions,  such  as  the  short  transmission 
distance,  advantage  of  obtaining  adjustable-speed  operation,  ani^ 
the  wider  application  of  direct  current  for  some  purposes  would 
indicate  that  direct  current  might  be  used.  The  saving  to  be  ex¬ 
pected  by  electrical  transmission  within  the  plant  is  due  to  the 
avoidance  of  friction  losses  in  idle  shafts,  and  the  exact  propor¬ 
tionality  of  the  station  output  to  the  load  demand.  Electric 
transmission  also  does  away  with  the  dirt,  grease  and  encum¬ 
brance  of  belts  and  shafting,  improving  the  shop  lighting  and 
rendering  more  headroom  available.  An  auxiliary  utility  of 
electric  drive  is  the  use  of  recording  meters  to  determine  the 
output  and  operation  of  the  various  machines  driven. 

The  commutator  of  a  4-hp,  230-volt,  compound-wound  motor  needing 
repairs,  the  leads  were  unsoldered,  the  commutator  removed  and  sent  to 
the  factory.  In  the  meantime  the  diagram  of  connections  was  lost,  and 
upon  the  return  of  the  commutator,  it  was  impossible  to  connect  up  the 
armature  properly.  The  armature  has  43  slots  and  129  commutator  bars. 
There  are  evidently  three  times  as  many  coils  as  there  are  slots.  The 
motor  has  four  poles  and  four  sets  of  brushes,  each  brush  covering  a 
trifle  over  one  segment.  I  have  connected  it  up  the  way  I  thought  right; 
but  find  the  armature  runs  at  an  excessive  speed.  How  should  the 
armature  be  connected  ?  P.  J. 

It  is  probable  that  the  motor  was  intended  for  series  connec¬ 
tion,  while  you  have  joined  the  armature  coils  in  what  is  known 
as  multiple.  The  leads  of  the  armature  coils  should  be  arranged 
in  regular  order  and  numbered  consecutively  from  i  to  129,  and 
the  commutator  bars  should  be  similarly  numbered.  Place  the 
beginning  lead  of  armature  coil  No.  i  in  commutator  slot  No.  i, 
and  place  the  end  lead  of  this  same  coil  in  slot  No.  65.  Place 
the  beginning  lead  of  coil  No.  2  in  slot  No.  2,  and  the  end  lead 
of  coil  No.  2  in  slot  No.  66.  Continuing  this  arrangement  will 
cause  the  armature  to  close  up  properly,  and  the  machine  should 
operate  as  originally  intended.  However,  there  is  always  the 
possibility  of  a  person  not  having  all  the  information  at  hand 
assuming  that  conditions  differ  somewhat  from  what  they  ac¬ 
tually  are,  and  it  would  be  best,  therefore,  to  test  the  machine 
carefully  before  placing  it  in  active  service. 

What  non-arcing  material  can  I  use  for  the  electrodes  of  a  switch 
breaking  25  amp  at  110  volts?  Upon  opening  the  contact  between  two 
carbons  used  at  present  I  get  quite  an  arc.  M.  J.  G. 

Zinc-brass  has  been  used  in  the  construction  of  non-arcing 
electrodes,  but  it  is  probable  tbat  the  efficacy  of  any  such  arrange¬ 
ment  depends  more  upon  the  massive  proportions  of  the  electrodes 
and  their  ability  thus  to  cool  and  extinguish  the  arc  than  upon 
the  non-conducting  quality  of  the  metallic  vapor  itself.  The  arc 
between  the  carbons  can  be  minimized  by  means  of  a  magnetic 
blow-out  coil.  This  arrangement  consists  merely  in  breaking 
the  arc  in  the  presence  of  a  strong  magnetic  field.  The  arc  that 
is  formed  then  acts  like  any  other  conductor  carrying  current, 
tending  to  move  across  the  field,  and  so  is  quickly  stretched  out 
and  ruptured  with  a  popping  sound.  This  magnetic  blow-out 
scheme  is  one  commonly  used  in  street-car  controllers,  circuit- 
breakers,  etc.  The  blow-out  magnet  can  be  inserted  directly  in 
series  with  the  lamp  circuit  and  will  quickly  extinguish  the  arc 
when  contact  between  the  carbons  is  broken.  The  arcing  charac¬ 
teristics  and  the  cheapness  of  carbon  make  it  probably  the  best 
material  to  use,  as  the  electrodes  can  be  easily  replaced.  Their 
rate  of  consumption  will  be  reduced  by  the  blow-out  coil,  so  that 
this  modification  of  the  present  arrangement  will  probably  prove 
the  most  satisfactory,  unless  it  is  desirable  to  invest  in  a  circuit- 
breaker,  of  which  there  are  a  number  of  good  types  suited  to 
the  purpose  on  the  market. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRICALLY-OPERATED  OIL  WELLS. 

Twenty  oil  wells  in  the  vicinity  of  Florence,  Col.,  have  dis¬ 
placed  their  steam  pumps  with  electric  motors  driving  cen¬ 
trifugal  pumps.  Electrical  energy  is  supplied  by  the  local  cen¬ 
tral  station,  with  consequent  great  improvement  of  its  load 
curve. 

LOS  ANGELES  EDISON  COMPANY  BI-MONTHLY 
REUNION. 

.“Vn  admirable  custom  of  the  Southern  California  Edison 
Company,  which  operates  in  Los  Angeles  and  some  36  cities 
and  towns  of  the  Southwest,  is  to  hold  bi-monthly  meetings  of 
officials,  department  heads  and  district  agents.  The  latest  of 
these  meetings  was  held  at  Pomona,  Cal.,  on  Saturday,  Feb.  19, 
at  which  the  following  papers  were  read  and  discussed : 

“Progress  and  Results  of  Porch  Lighting,”  “Increased  Ap¬ 
pliance  Sales,”  “Applied  Courtesy,”  “Suggestions  for  an  Em¬ 
ployees’  Benefit  Fund,”  “Co-Operation  in  the  Collection  of 
Bad  Debt  Accounts,”  “Magnetite  Luminous  Arcs,”  “Appear¬ 
ances.” 

In  the  evening  an  elaborate  banquet  was  given  at  Pomona 
Tavern,  President  John  B.  Miller  presiding.  The  following 
toasts  were  responded  to  by  representatives  of  the  city  gov¬ 
ernment,  commercial  bodies  and  the  Edison  management : 
“Welcome,”  “Early  History,”  “Public  Utilities,”  “The  Future,” 
“Community  of  Interests,”  ‘Commercial  Bodies,”  “Expecta¬ 
tion,”  “The  Edison  Spirit.”  At  the  conclusion  of  the  banquet. 
President  Miller  announced  his  intention  of  taking  his  first 
vacation  of  any  consequence  since  his  connection  with  the 
company  some  15  years  ago.  He  will  sail  for  Europe  on  March 
16.  to  be  absent  during  the  summer. 


PROPER  METHODS  OF  METER  CORRECTION. 

The  importance  of  te.sting  and  calibrating  consumer’s  meters 
at  regular  intervals  has  been  fully  established  in  central-station 
practice.  The  frequency  of  test  depends  entirely  on  the  type 
of  meter  and  the  amount  of  money  involved  yearly  in  the 
energy  sent  through  the  meter.  When  meters  are  found  in¬ 
correct,  it  is,  of  course,  the  duty  of  the  meter  department  to 
adjust  them  at  once.  It  has  been  found  that  considerable 
money  can  be  wasted  by  improper  methods  of  correcting  me¬ 
ters. 

For  example,  one  company  recently  serving  a  town  of  about 
75.000  population,  found  that  its  commutator  type  meters  were 
not  maintaining  the  accuracy  which  they  should  after  recalibra¬ 
tion.  In  other  words,  the  methods  pursued  by  the  meter  testers 
and  calibrators  to  bring  the  meters  back  to  accuracy  were  of 
only  temporary  value.  If  the  commutator  of  a  commutator 
type  meter  is  thoroughly  cleaned  and  left  bright,  the  meter 
will  probably  register  slow  after  a  month’s  use.  The  reason 
for  this  is  that  under  normal  condition  of  the  commutator  the 
conductivity  at  the  brushes  is  not  as  high  as  immediately  after 
the  commutator  has  been  polished. 

.\nother  source  of  possible  error  and  waste  of  money  in 
recalibrating  meters  is  a  failure  to  renew  the  jewels  when  they 
are  worn.  For  example,  a  meter  which  has  a  worn  jewel  and 
consequently  high  friction  may  be  rendered  accurate  tem¬ 
porarily  by  moving  the  field  magnets  so  as  to  produce  less 
drag.  In  a  short  time,  however,  the  friction  due  to  the  worn 
jewel  is  likely  to  increase  and  thereby  cause  the  meter  to  run 
slow.  If  a  proper  remedy  had  been  applied  in  the  first  place, 
namely,  a  renewal  of  the  jewel,  the  meter  would  have  main¬ 
tained  its  accuracy  over  a  much  longer  period,  and  considerable 
money  w’ould  have  been  saved  in  meter  testing.  A  certain  com¬ 


pany  has  saved  considerable  expense  for  meter  testing  by 
looking  after  some  of  these  points. 


NORTHERN  COLORADO  POWER  COMPANY’S 
HUNTING  AND  FISHING  RESERVE. 

A  new  and  probably  unique  departure  has  been  established 
by  the  Northern  Colorado  Power  Company  of  Denver,  Col¬ 
orado,  in  the  establishment  of  a  hunting  and  fishing  club  for 
the  use  of  its  employes.  The  transmission  lines  of  the  com¬ 
pany  pass  through  a  territory  offering  the  best  duck  hunting 
and  the  best  fishing  in  the  State  of  Colorado. 

About  a  year  ago  the  management  of  the  company  proposed 
a  bonus  to  the  men  whereby  the  company  would  secure  a 
lease  on  desirable  waters  for  hunting  and  fishing  privileges, 
provided  certain  operating  results  were  brought  about  at  the 
end  of  a  six  months’  period.  The  results  were  realized  and  tlie 
lease  secured  on  lands  and  waters  where  natural  feed  is 
abundant  and  where  native  birds  and  fish  abound,  as  well  as 
where  migratory  birds  make  regular  stops  in  their  flight  in 
spring  and  fall.  The  waters  cover  two  large  lakes  and  a 
smaller  one  between,  separated  by  high  grounds,  offering  ideal 
conditions  for  pit  shootipg  from  the  land.  The  territory  cov¬ 
ered  is  about  three  miles  long  and  one  mile  in  width.  The 
privileges  are  open  to  all  connected  with  the  company  and 
practically  every  vacation  day  is  taken  in  this  way.  Rules 
similar  to  those  adopted  by  private  hunting  clubs  have  been 
drawn  up  to  protect  against  a  possible  abuse  of  privileges  or 
excessive  killing  of  the  game,  certain  days  of  each  week  being 
set  aside  when  no  hunting  can  be  done,  with  the  result  that 
good  sport  is  always  available  for  the  men  when  opportunity 
offers  an  outing  of  a  day  or  more. 

The  44,ooo-volt  transmission  line  running  north  to  Wyoming 
passes  directly  alongside  of  the  reserve,  and  the  company’s 
private  telephone  wires  are  tapped  in  here  so  that  the  men  are 
always  able  to  keep  in  touch  with  the  system,  even  though 
off  duty,  and  so  are  available  in  any  case  of  emergency,  which 
is  a  great  advantage  and  allows  of  more,  freedom  than  could 
otherwise  be  allowed. 

A  camp  wagon,  which  was  formerly  used  on  construction 
work  as  a  cook  and  sleeping  wagon,  has  been  converted  into 
comfortable  quarters  and  is  used  in  place  of  a  clubhouse. 
Double  tiers  of  bunks  with  plenty  of  blankets  are  arranged 
so  that  12  men  can  sleep  comfortably — if  all  are  willing.  A 
suspended  table  permits  of  the  various  uses  to  which  a  table 
might  be  put. 

A  2300-volt  primary  line  runs  conveniently  close  to  the  lakes 
so  that  electric  lamps  are  installed,  and  here  the  regulation  can 
be  watched  as  carefully  as  in  the  engine  room. 

The  grounds  on  which  the  company  has  these  rights  are 
centrally  located  and  only  a  few  miles  from  a  railroad  station, 
where  the  owner  of  an  automobile  takes  parties  back  and  forth, 
on  telephone  call,  for  a  small  amount,  and  the  station  can  be 
reached  by  a  two  hours’  ride  in  a  railway  train  from  any  of 
the  towns  supplied  with  energy  by  the  company. 

The  scheme  is  believed  to  be  a  good  one,  and  the  expense 
is  extremely  small.  It  affords  good,  clean,  healthy  sport  to 
good,  clean,  healthy  men ;  it  promotes  good  fellowship  all  along 
the  line ;  it  brings  the  men  together  in  their  play,  as  well  as 
in  their  work,  and  it  keeps  them  within  call  when  away  from 
duty;  it  affords  a  recreation  which  the  men  most  thoroughly 
enjoy  and  which  does  them  a  wonderful  amount  of  good,  and 
it  makes  them  feel  that  the  company  is  interested  in  them 
beyond  the  extent  of  figuring  on  how  many  dollars  it  will  get 
back  directly  for  each  dollar  spent  in  the  payrolls — and  this 
helps  to  perfect  the  “Organization,”  the  “Biggest  Asset”  which 
a  company  can  have. 
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MINIMUM  BILLS  AND  SERVICE  CHARGES. 

In  the  course  of  the  interesting  discussion  on  the  subject  of 
minimum  bills  and  service  charges  for  small  electric  light 
consiuners,  which  took  place  at  the  Wisconsin  Electrical  Asso¬ 
ciation  convention  at  Milwaukee,  Jan.  19,  Mr,  T.  A.  Pamperin, 
of  Oconto,  Wis.,  gave  some  interesting  figures  which  should 
set  central-station  managers  to  thinking  in  reference  to  mini¬ 
mum  bills.  It  is  the  well-known  custom  of  many  central-sta¬ 
tion  companies  to  give  no  service  for  less  than  $i  or  $1.50  per 
month,  this  being  the  minimum  bill.  If  the  kw-hour  consump¬ 
tion  at  the  regular  rates  falls  below  this  amount  a  minimum 
bill  is  sent  Mr.  Pamperin  took  the  accounts  of  80  of  his 
smallest  consumers  for  the  three  summer  months  when  con¬ 
sumption  was  lowest.  He  found  that  the  average  bill  of  these 
consumers  at  the  rate  of  7  cents  per  kw-hour  would  be  69 
cents  each  if  no  minimum  bill  or  service  charge  was  in  force. 
Mr.  Pamperin’s  plan  is  not  to  charge  a  minimum  bill  of  $1, 
but  to  make  a  flat  service  charge  of  25  cents  per  consumer  to 
which  is  added  the  bill  for  the  kw-hours  consumed.  Now, 
with  this  25  cents  per  consumer  added  to  the  69  cents  average 
bill  for  the  three  summer  months  on  these  80  smallest  con¬ 
sumers,  the  average  receipts  per  consumer  were  94  cents.  On 
these  consumers,  therefore,  the  company  was  behind  only  6 
cents  as  compared  to  what  it  would  have  been  with  the  $i 
minimum  bill.  If,  however,  the  whole  list  of  the  company’s 
consumers  was  taken  and  the  25  cents  service  charge  added, 
the  company  would  have  a  gross  revenue  higher  during  these 
summer  months  with  the  25  cents  flat  service  charge  added  to 
the  regular  kw-hour  bills  than  it  would  with  the  $i  minimum 
in  force. 

Doubtless  many  central-station  managers  have  not  analyzed 
the  matter  in  this  way  and  hence  do  not  realize  the  effect  of  a 
small  service  charge  of  this  kind  as  compared  to  the  minimum 
bill.  There  can  be  no  doubt  of  the  correctness  and  equity  of 
the  theory  that  a  company  cannot  afford  to  give  service  to  any 
consumer  for  less  than  $i  per  month;  nevertheless,  some  com¬ 
panies  have  deliberately  abolished  the  minimum  bill,  not  on 
the  grounds  of  equity,  but  because  they  lose  little  gross  revenue 
by  abolishing  it  and  it  is  a  popular  move  with  present  and 
prospective  customers.  In  this  connection  the  plan  of  making 
a  very  small  charge  like  25  cents  per  month  has  its  good  points 
for  the  reason  that  25  cents  per  month  looks  like  a  very  small 
charge  to  most  people  and  they  will  more  willingly  pay  a 
fixed  service  charge  of  that  amount  than  pay  a  minimum  bill 
of  $1. 

Another  thing  to  be  considered  in  this  connection  is  the 
general  use  of  electric  flatirons  which  tends  to  bring  up  the 
consumption  of  electricity  in  the  summer  months  above  the  $i 
point,  which  was  not  formerly  the  case.  With  practically  all 
consumers  paying  more  than  $i  per  month  on  the  regular  kw- 
hour  consumption,  or  if  the  kw-hour  consumption  plus  a  small 
fixed  charge  is  more  than  $1,  there  is  no  particular  object  in 
having  a  minimum  bill  except  for  the  very  few  consumers  who 
might  run  below  the  minimum.  On  the  other  hand,  there  is 
no  doubt  that  some  consumers  are  prevented  from  taking 
service  by  the  existence  of  the  minimum  bill.  By  abolishing 
the  minimum,  service  will  be  taken  by  some  who  would  not 
take  it  otherwise.  While  some  of  these  may  be  unprofitable 
consumers  for  a  time,  electric  service  has  made  an  entrance 
into  their  homes  and  they  are  in  a  fair  way  to  become  profitable 
consumers  for  the  company.  It  is,  therefore,  a  question  from 
a  new  business-getting  standpoint  whether  the  minimum  bill 
cannot  safely  be  abolished. 

At, the  same  time  there  is  justice  and  equity  in  the  minimum 
bill  and  this  discussion  is  not  to  be  construed  as  a  reflection 
on  the  companies  which  charge  a  minimum  bill.  As  far  as 
justice  is  concerned  they  are  nearer  right  than  the  companies 
which  have  abolished  it.  The  abolishment  is  merely  a  matter 
of  public  and  business  expediency  and  of  making  the  larger 
consumers  bear  the  small  loss  encountered  by  reason  of  some 
of  the  small  consumers. 


ANNUAL  REPORT  OF  LAWRENCEVILLE  (ILL.) 
CENTRAL  STATION. 

In  the  Electrical  World  of  Aug.  s,  1909,  an  article  was 
printed  describing  the  unusually  rapid  central-station  growth  at 
Lawrenceville,  Ill.,  which  is  the  county  seat  of  one  of  the  best 
oil-producing  counties  in  that  State.  That  article  told  of 
changes  which  had  been  made  for  converting  a  losing  central- 
station  property  into  a  paying  one,  and  gave  the  results  of  the 
operation  up  to  that  time.  Some  extracts  from  the  annual  re¬ 
port  made  by  the  president  to  the  stockholders  for  the  com¬ 
pany’s  fiscal  year  ended  Feb.  1,  1910,  will  be  of  interest  in  con¬ 
nection  with  the  article  mentioned  as  covering  a  longer  period 
of  operation. 

The  present  management  had  been  in  control  exactly  two 
years  on  Feb.  i  last.  In  Table  I  is  given  an  anlysis  of  the 
company’s  balance  sheets  for  these  two  years.  The  first  seven 
months  of  this  two-year  period  the  business  was  conducted  at 
a  loss,  as  the  plant  had  to  be  reconstructed  and  enlarged  to 
make  it  adequate  to  supply  the  growing  community  in  which  it 
is  located.  As  near  as  can  be  estimated  the  town  has  grown 
from  a  population  of  from  2000  to  2500  on  Feb.  i,  1908,  to  4000 
on  Feb.  i,  1910. 

Of  the  gross  earnings  from  service  $8,955.21  were  from  elec¬ 
tric  service  and  $5,322.57  from  water  service  the  past  year.  The 
gross  receipts  from  operation  for  the  past  year  were  more  than 
double  those  of  the  previous  year.  The  investment  in  the  plant 
was  increased  $13,931.30,  or  about  30  per  cent  The  profits  for 
the  past  year  from  operation,  excluding  the  supply  and  con¬ 
tracting  business  were  $1,073.75  after  paying  interest  at  6 
per  cent  on  the  $15,000  bonds,  a  dividend  of  2.5  per  cent  on  the 
$32,000  common  stock,  interest  on  the  floating  debt,  and  6  per 
cent  depreciation.  The  previous  year  there  was  a  deficit  of 
$521.95  after  making  similar  deductions,  because  of  the  loss 
experienced  during  the  first  seven  months’  operation  during 
construction. 

In  order  to  furnish  the  basis  from  which  to  figure  deprecia¬ 
tion  the  officers  valued  the  property  at  $47,000  on  Feb.  i,  1909, 
and  deducted  6  per  cent  on  this  amount  for  the  ensuing  year. 
On  Feb.  i,  1909,  the  capital  stock  was  $32,000  and  the  bonded 
indebtedness  $15,000.  During  the  year  an  issue  of  $28,000  in  7 
per  cent  cumulative  preferred  stock  was  authorized  by  the 
stockholders  and  $12,400  of  this  was  issued  to  pay  for  extensions 
of  the  plant.  The  company  ended  the  year  with  no  floating 
debt. 

Table  II  gives  some  statistics  as  to  the  plant  and  equipment 
for  Feb.  i,  1909,  as  compared  to  Feb.  i,  1910.  While  the  gen¬ 
erating  capacity  was  not  enlarged  during  the  year  it  will  be 
seen  from  these  statistics  that  extensive  additions  were  made 
both  to  the  electric  and  water  distributing  systems;  As  soon 
as  weather  permits  the  power  plant  will  be  enlarged  by  the  ad¬ 
dition  of  a  150-hp  gas  engine  belted  to  a  150-kva,  three- 
phase  alternator.  At  present  the  peak  load  is  being  carried  by 
an  85-hp  gas  engine  and  by  a  loo-hp  steam  engine  driving  alter¬ 
nators  operating  in  parallel.  With  the  addition  of  the  new  gas 
engine  unit  the  steam  plant  will  be  shut  down  and  held  for  a 
reserve  only.  This,  it  is  estimated,  will  result  in  $100  per  month 
saving  in  fuel  expense  on  account  of  the  much  greater  economy 
possible  with  the  gas-engine  equipment.  The  steam  equip¬ 
ment  being  purely  a  reserve  for  peak-load  purposes,  it  has  not 
been  thought  best  to  spend  much  money  to  make  it  economical. 
Additions  will  also  be  made  to  the  water  supply  by  putting  in  a 
filter  and  taking  water  from  the  river,  supplementing  the  pres¬ 
ent  deep  wells. 

An  interesting  deduction  to  be  made  from  the  figures  on 
growth  of  business  in  Table  II  is  that,  although  the  growth  of 
business  has  been  so  rapid  as  to-  double  each  year,  the  gross 
earnings  per  capita  are  only  $2.20,  which  is  a  low  figure  and 
indicates  the  possibilities  of  growth  which  the  plant  still  has  be¬ 
fore  it,  even  should  the  town  remain  stationary  in  population. 
Another  interesting  fact  deduced  from  a  classification  of  the 
construction  accounts,  but  not  given  in  the  report,  is  that  the 
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investment  in  electric  lines,  meters  and  transformers  has  in¬ 
creased  in  one  year  approximately  $100  per  kilowatt  of  in¬ 
creased  peak-load  demand  on  the  station.  It  is  believed  that 


TABLE  I. — ^ANALYSIS  OF  BALANCE  SHEETS. 


Eltctric  and  Water  Service:  Year  Ending  Feb.  1, 

1900.  1910. 

Receipts  from  electric  and  water  service . $<r,9i6.04  $14,377.88 

Operating  expense  electric  and  water  service..  5,256.16  8,493.82 


Interest  and  dividends 


$1,660.48 

451-53 


$5,784.06 

1,890.31 


$1,208.95 


Depreciation  .  1,730.90 

Profit  from  service .  $521.95 


Supplies  and  Contracting* : 

Cash  receipts  . . 

Accounts  receivable,  supplies  and  motors 
Stock  accumulated,  less  bills  payable..... 


$3,893.75 

2,820.00 


$1,073-75 

Year  Ending 
Feb.  I,  1910. 

- $4,027.24 

. ...  890.10 

. . . .  965.80 


Expenses 


$5,883.14 

5.376.13 


Profits  from  supplies  and  contracting .  $507.01 

Total  profits  from  all  sources .  1,580.76 


*  The  company  began  the  supply  business  in  February,  1909.  It 
previously  carried  no  supplies. 

TABLE  II. — STATISTICS. 


Number  of  flat-rate  water  consumers .  239 

Number  of  metered  water  consumers . 

Total  water  consumers .  251 

Number  of  6at-rate  electric  consumers . 

Number  of  metered  electric  consumers . 

Total  electric  consumers . 

Number  of  fire  hydrants  in  use . 

Hydrants  ordered  and  not  yet  supplied . 

Number  of  street  arc  lamps . 

Number  of  street  tungsten  lamps  (100-watt) . 

Feet  of  4-in.  cast-iron  water  main . 

Feet  of  6-in. ,  cast-iron  water  main . 

Feet  of  8-in. '  cast-iron  water  main . 

Total  length  of  water  main . 

Number  of  deep  wells  operated . 

Maximum  electric  load  in  amMres . 

Capacity  af  distributing  transformers  (connected) 

Number  of  poles  owned . 

Number  of  poles*  rented  (joint  pole  agreement)... 

Total  number  of  poles  occupied . 

Number  of  feet  of  pole  line . 

Rated  capacity  electric,  power  plant. ...... . 

Horsepower  of  motors  connected . 

this  investment  figure  may  be  somewhat  reduced  the  coming 
year  because  the  last  year  has  been  one  of  a  large  amount  of 
extensions  into  new  territory  where  business  is  as  yet  scattered, 
and  there  has  also  been  some  investment  in  meters  for  con¬ 
sumers  formerly  on  a  flat  rate. 


Feb.  I, 

Feb.  1,  • 

1909- 

1910. 

*39 

345 

12 

34 

251 

379 

34 

27  (4.2  kw) 

129 

295 

,  ‘63 

3*3 

4* 

46 

•  • 

12 

«s 

15 

56 

10,150 

12,800 

2,400 

1,100 

13.650 

3.400 

1,100 

17.300 

:  2i 

4 

S8 

.  66  kw  91.5  kw 

77 

310 

-  7* 

149 

16,000 

39.500 

125  kw  125  kw 

10.8 
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MODERN  METHODS  OF  INCREASING  THE 
MOTOR  LOAD. 

By  Thos.  E.  Spence  and  J.  R  Bullard. 

In  the  early  days  of  the  iron  and  steel  industry  there  was 
an  enormous  waste.  Those  were  the  days  before  science  and 
art  worked  hand  in  hand.  Then  came  Carnegie,  the  great  or¬ 
ganizer,  far  sighted  and  practical  man.  He  saw  that  the  experi¬ 
ment  of  the  laboratory  was  the  same  on  a  smaller  scale  as  the 
massive  one  tried  each  time  a  melt  was  made.  The  great 
difference  was  this:  In  the  laboratory  they  more  often  got 
what  they  expected.  He  decided  that  if  he  could  get  these  men 
to  test  and  analyze  they  could  give  a  formula  for  the  cupola 
which  would  result  in  a  uniform  product  and  very  little  waste. 
He  got  them,  and  their  services  combined  with  his  ability  to 
sell,  gave  him  a  practical  monopoly  of  the  field  and  so  thorough¬ 
ly  demonstrated  the  value  of  science  as  an  aid  to  art  that  now 
no  foundry  or  steel  works  of  any  note  thinks  of  trying  to  get 
along  without  a  chemist — a  man  to  test  and  analyze. 

To-day  in  the  central-station  field  a  great  deal  of  business 
is  lost.  In  most  cases  we  do  not  know  what  the  result  will  be 
when  a  man  starts  to  use  electric  motors.  A  great  deal  is  left 
to  the  imagination.  Most  of  it  is  guess  work  pure  and  simple, 
and  it  is  only  after  the  customer  is  thoroughly  dissatisfied  and 
we  have  lost  him  for  all  time  that  we  realize  we  have  made  a 
mistake.  In  this  field  science  has  hardly  been  called  in  to  work 


with  art.  In  the  laboratory  one  knows  very  nearly  what  the 
result  will  be  before  he  goes  far  with  the  experiment.  A  few 
companies  have  realized  this  and  have  organized  Industrial 
Engineering  Departments.  That  is,  they  have  called  in  the 
expert  to  test  and  analyze  and  their  success  has  been  as  great 
as  was  Carnegie’s  when  he  began  to  employ  chemists.  They 
never  have  a  trial  installation  taken  out  and  they  rarely  have 
a  dissatisfied  customer.  This  means  that  eventually  they  will 
secure  all  the  possible  business  in  the  districts  they  are  serving. 
All  that  prevents  a  company  obtaining  all  the  possible  business 
is  a  group  of  dissatisfied  former  users.  With  the  Industrial 
Engineering  Department  well  organized  and  doing  its  work 
properly,  this  spring  of  dissatisfaction  dries  up. 

The  duties  of  the  Industrial  Engineering  Department,  are 
different  from  those  of  any  other  department.  It  is  made  up 
of  engineers,  but  they  do'no  constructing.  These  men  are  sales¬ 
men,  but  they  do  no  selling.  They  must  understand  the  needs 
of  the  prospective  customer,  his  business  and  also  that  of  the 
central  station.  They  must  have  a  wider  practical  experience 
in  the  manufacturing  field  than  the  regular  electrical  engineer. 
They  must  be  more  technical  than  the  regular  solicitor.  Their 
duty  is  to  inspect  a  plant  and  so  thoroughly  test  it  that  they 
can  tell  beforehand,  and  that  very  accurately,  what  it  will  cost 
to  run  it.  You  can  readily  see  what  this  means  on  a  trial 
installation.  If  you  are  so  sure  of  your  figures  that  you  can 
guarantee  them  you  will  rarely  have  to  install  a  trial.  The 
ordinary  trial  is  usually  an  experiment  for  both  the  central 
station  and  the  consumer.  Neither  has  a  very  clear  idea  of 
what  the  consumption  will  really  be  and  as  a  result  many  are 
put  in  which  ought  to  be  left  out.  It  is  also  true  that  many 
installations  are  uneconomical.  The  motors  are  not  the  right 
size  and  they  are  not  located  properly.  The  solicitor  has  not  been 
able  to  make  extensive  and  accurate  tests,  so  he  has  relied  on 
general  rules  and  his  own  judgment.  Had  he  been  given  the 
aid  of  the  Industrial  Engineering  Department  he  would  have 
known  beforehand  just  what  the  consumption  would  be.  He 
would  then  not  have  to  try  the  too  often  very  costly  experiment 
of  a  trial  installation. 

The  men  who  make  the  best  industrial  engineers  are  men 
who  have  had  a  thorough  technical  training  with  some  prac¬ 
tical  experience  in  the  manufacturing  world  and  also  some  in 
selling.  The  engineer  is  of  more  value  to  the  central  station 
than  the  salesman,  for  it, is  he  who  makes  it  possible  for  the 
salesman  to  obtain  the  difficult  prospective  customer.  It  is 
possible  to  pay  him  a  higher  salary,  thus  attracting  better  men 
and  encouraging  the  motor  solicitor  to  climb  to  that  position. 
There  is  scarcely  a  company  in  existence  which  has  not  enough 
suitable  men  to  compose  the  nucleus  of  such  a  department. 
.All  they  need  is  training  and  enthusing  by  an  expert.  It  is,  of 
course,  self-evident  that  the  salesman  and  the  industrial  engi¬ 
neer  go  hand  in  hand.  In  reality  their  work  is  the- same  and 
they  belong  in  the  same  department.  The  main  difference  from 
the  older  way  of  having  one  man  do  all  the  work  is  that  in  the 
new  way  all  the  work  is  done  by  specialists. 

There  are  three  classes  of  business  where  the  services  of 
this  department  can  be  applied  to  great  advantage.  First,  there 
is  the  present  motor  user  who  is  dissatisfied  because  his  bills 
are  too  high.  Second,  there  is  the  dissatisfied  former  user. 
Third,  there  is  the  pessimist  caused  by  the  two  former  classes 
and  who  will  not  use  electricity  because  he  is  sure  it  will  be  too 
expensive. 

The  first  class  is  the  one  which  will  do  the  company  the 
greatest  good  or  the  greatest  harm.  It  is  the  one  which  shoujd 
be  given  the  most  attention  and  the  one  where  the  services  of 
the  industrial  engineer  can  be  used  to  the  greatest  advantage. 
Nevertheless,  this  is  too  often  a  neglected  class.  Quite  often 
insufficient  value  is  attached  to  the  fact  that  the  satisfied  cus- 
omer  is  the  best  advertisement.  All  that  is  required  to  change 
this  man  from  a  knocker  to  a  booster  is  intelligent  treatment. 
In  reality  this  is  one  of  the  simplest  cases.  Nearly  always  it 
is  a  case  of  a  bad  installation  of  motors.  Changing  to  the 
right  sizes  and  placing  the  motors  in  the  right  places  will  not 
only  decrease  the  consumption,  but  will  also  increase  the  pro- 
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duct  ion.  Your  man  then  becomes  a  good  solicitor  for  the 
company. 

The  second  is  what  the  first  class  develops  into  if  not  skill¬ 
fully  handled.  This  man  is  the  hardest  one  to  deal  with.  He 
is  also  the  most  valuable  acquisition,  for  if  after  a  man  is 
thoroughly  dissatisfied  you  succeed  in  pleasing  him  he  will  be 
just  as  enthusiastic  in  his  praises  as  he  was  before  in  his  curses. 
By  pointing  out  where  the  mistakes  have  been  made  in  the  past 
and  how  they  can  be  remedied  in  the  future  you  gain  this  man’s 
interest.  If  you  can  make  careful  and  elaborate  tests  by  ex¬ 
perts  you  gain  his  confidence.  If,  then,  you  can  give  him  abso¬ 
lute  guarantees  on  his  consumption  you  can  very  often  get  him 
back  on  your  lines.  This  can  only  be  done,  however,  when 
you  have  a  department  highly  specialized  in  this  class  of  work 
which  can  get  absolutely  reliable  figures. 

The  third  class  contains  the  man  from  Missouri.  He  has 
been  worked  upon  by  many  men  and  for  a  long  time,  but  he  is 
the  man  who  must  be  shown.  Unless  you  can  show  him  re¬ 
liable  figures  in  black  and  white  you  can  never  arouse  his  in¬ 
terest.  In  fact,  many  times  he  will  not  accept  the  figures  com¬ 
piled  by  the  solicitor  even  though  he  has  made  careful  tests  to 
get  them.  He  wants  the  work  done  by  specialists  and  unless 
it  is,  he  has  absolutely  no  confidence  in  it.  If  this  same  solicitor 
goes  to  the  factory  only  in  the  capacity  of  an  engineer,  this  man 
will  accept  his  report  as  gospel.  He  must  see  figures  on  every 
phase  of  the  question.  These  figures  must  be  compiled  by  an 
expert  whose  integrity  and  reliability  he  cannot  question.  Only 
after  this  new  department  has  been  established  can  he  be  han¬ 
dled  satisfactorily.  If  the  motor  soliciting  force  consists  of 
only  two  men  it  will  be  advisable  to  make  two  one-man  depart¬ 
ments. 

The  day  is  fast  approaching  when  it  will  be  as  necessary  to 
tell  the  prospective  motor  user  exactly  what  his  motor  bills 
will  be  as  it  is  noAfr  to  tell  a  man  before  you  deliver  it  to  him 
what  a  machine  will  cost.  At  present  this  seems  almost  im¬ 
possible,  but  when  each  company  has  a  well-developed  Indus¬ 
trial  Engineering  Department,  data  will  soon  be  collected  which 
will  make  it  far  easier.  This  will  not  only  work  to  the  best 
interest  of  the  central  station,  but  will  also  increase  the  pros¬ 
perity  of  the  manufacturer. 


Wiring  and  Illumination 


WIRING  FOR  FUTURE  ELECTRICAL  APPLIANCES. 

It  is  certainly  a  wise  policy  which  has  been  adopted  in  the 
wiring  of  some  of  the  largest  hotel  buildings  in  the  country  re¬ 
cently,  where  a  separate  unoccupied  line  of  conduit  pipe  has 
been  run  to  each  room,  terminating  in  a  blind  outlet  box  to 
provide  for  future  electric  light  appliances  and  conveniences 
which  may  be  desired.  In  view  of  the  great  increase  in  the 
number  of  applications  of  electricity  to  the  comfort  and  con¬ 
venience  of  hotel  patrons,  such  a  policy  is  certainly  much  to  be 
commended.  If  it  had  been  begun  several  years  ago  there 
would  not  now  be  the  difficulty  which  is  frequently  experi¬ 
enced  at  present  in  the  introduction  of  numerous  up-to-date  ap¬ 
pliances  where  the  wiring  is  insufficient  or  the  outlets  not  of 
sufficient  number. 


DENVER  STREET  LIGHTING. 

The  current  issue  of  Denver  Municipal  Facts,  a  periodical 
published  weekly  by  the  city  of  Denver,  contains  a  lengthy  and 
well-illustrated  article  entitled  “Denver  the  Best  and  Most 
Artistically  Lighted  City  in  America.”  Several  views  are  given 
of  trolley  poles  fitted  with  arc-lamp  hangers,  which  combina¬ 
tion  idea  has  been  carried  out  on  several  streets.  The  disposi¬ 
tion  is  very  simple,  consisting  of  a  scroll  bracket  clamped  to 
the  iron  trolley  pole,  the  brackets  on  different  streets  varying 
in  design.  It  is  stated  that  every  decorative  lighting  scheme 


now  in  effect,  except  on  the  boulevards,  is  different  in  design 
and  appearance.  Some  of  the  streets  are  lighted  from  street 
arch  spans.  On  one  street  the  arc-lamp  scroll  bracket  has  at 
its  lower  part,  considerably  below  the  arc  lamp,  a  i6-cp  in¬ 
candescent  lamp  under  a  red  shade;  the  resulting  effect  as  one 
looks  down  the  street  is  said  to  be  unique  and  charming.  The 
Denver  Electric  Light  Company  furnishes  the  energy  for  the 
red  lamps  free  of  charge.  During  1909  the  ornamental  lighting 
of  a  number  of  streets  was  completed,  and  during  the  coming 
year  ornamental  lighting  systems  will  be  installed  at  the  Six¬ 
teenth  and  Twentieth  Street  Viaducts  and  on  Fourteenth 
Street. 

The  appropriation  for  lighting  in  1910  is  $175,000,  and  in 
1908,  before  the  ornamental  system  had  been  used  to  any  ex¬ 
tent,  the  amount  was  $140,000.  The  cost  of  illumination  for 
lamps  already  installed  will  average  about  $14,000  a  month 
during  the  present  year.  The  balance  of  the  appropriation 
will  be  used  for  new  lamps  and  decorative  schemes.  At  present 
there  ar«  2311  arcs  and  874  50-cp  lamps  used  for  street  light¬ 
ing,  the  cost  of  the  former  being  $5  per  month,  and  of  the 
latter  $2.35  per  month. 


TUNGSTEN  STREET  LIGHTING  IN  AURORA,  ILL. 

Twenty  blocks  of  the  business  streets  of  Aurora,  Ill.,  are 
lighted  by  320  handsome  and  substantial  tungsten  fixtures,  pre¬ 
senting  after  nightfall  the  attractive  appearance  shown  in  the 
accompanying  illustration.  .The  posts  are  placed  at  intervals  of 
50  ft.,  16  to  the  block,  and  each  one  between  streets  carries  three 
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60-watt  tungsten  lamps  enclosed  in  opal  globes.  At  street  in¬ 
tersections  special  fixtures  are  provided  having  four  horizontal 
arms  and  carrying  in  all  five  lamps. 

These  320  tungsten  fixtures  were  purchased  and  installed  by 
the  local  merchants  at  a  cost  of  $60,000,  being  then  turned  over 
to  the  city,  which  supplies  energy  for  this  lighting  in  lieu  of 
furnishing  other  illumination  in  the  business  district.  As  the 
result  of  this  brilliant  downtown  illumination,  Aurora  has  the 
reputation  of  being  one  of  the  best  lighted  cities  in  Illinois. 


PROTECTION  OF  MOTOR  AND  SWITCH 
TERMINALS. 

Attention  has  been  called  to  the  fact  that  while  modern 
rules  for  electrical  installation  require  the  complete  protection 
of  the  circuit  at  nearly  all  points,  they  are  lacking  in  protection 
at  points  where  protection  is  most  needed,  namely,  at  the  termi¬ 
nals  of  motors  and  switches.  It  does  seem  rather  inconsistent 
that  wire  should  be  so  thoroughly  protected  in  conduits  and 
other  fittings,  at  points  where  they  are  not  likely  to  be  dis¬ 
turbed,  and  yet  that  motor  terminals  and  knife  switches  should 
be  left  open  at  the  very  points  where  workmen  and  persons 
not  acquainted  with  electricity  may  come  in  contact  with  them 
or  interfere  with  them  in  other  ways. 

It  would  not  be  extremely  difficult  to  remedy  this  defect  in 
current  practice  if  manufacturers  of  motors  and  manufacturers 
of  conduits  and  fittings  could  get  together  and  agree  on  some 
standards;  or  if  somebody  clothed  with  authority,  like  the 
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National  Electrical  Code  Committee  of  the  Underwriters,  could 
establish  such  a  standard  on  advice  of  the  various  parties  in¬ 
terested.  It  would  be  an  easy  matter  to  construct  standard 
terminal  boxes  for  motors  to  which  standard  conduit  could  be 
attached.  This  plan  would  obviate  the  necessity  of  exposing 
wires  for  the  short  distance  from  the  end  of  the  nearest  con¬ 
duit  to  the  motor  terminal. 

No  two  manufacturers  of  motors  have  exactly  the  same 
arrangement  of  terminals,  although  there  is  no  good  reason 
why  a  standard  terminal  box  could  not  be  used,  if  only  such  a 
standard  were  established.  The  case  is  not  quite  so  simple 
with  double-pole  knife  switches,  which  are  commonly  used 
around  motor  installations.  A  knife  switch  from  its  nature  is 
much  exposed  and  is  not  altogether  a  desirable  apparatus  to 
place  in  a  location  where  one  must  depend  upon  some  workman 
closing  a  door  to  a  box  to  be  sure  that  it  is  not  exposed  in  a 
dangerous  way.  Nevertheless,  for  many  locations  the  plajn 
knife  switch  seems  to  have  been  the  most  satisfactory  ap¬ 
pliance  that  has  been  worked  out. 


REINFORCED  CONCRETE  POLES. 

-Vn  excellent  educational  feature  of  the  Cement  Show,  held 
in  the  Coliseum,  Chicago,  Feb.  19  to  26,  was  a  series  of  popular 
and  technical  lectures  on  the  uses  of  concrete,  given  under  the 
supervision  of  the  American  Association  of  Portland  Cement 
Manufacturers.  On  Friday  afternoon,  Feb.  25,  which  was 
Engineers’  Day,  Mr.  Percy  H.  Wilson,  who  had  charge  of  the 
educational  exhibit,  gave  an  illustrated  talk  on  the  subject  of 
“Concrete  Poles,”  describing  the  design,  construction  and  use  of 
telegraph,  telephone  and  trolley  poles,  and  electric  lamp-posts, 
of  the  new  structural  material. 

Until  recently,  said  the  speaker,  wooden  poles  have  been  so 
cheap  that  the  use  even  of  preservatives  has  not  been  widely 
or  seriously  considered,  since  the  expense  of  treatment  exceeded 
the  benefit  obtained.  But  the  increasing  demands  of  the  electric 
companies,  which  purchase  about  4,000,000  poles  a  year,  has 
compelled  engineers  to  look  elsewhere  for  suitable  substitutes 
possessing  the  desirable  qualities  of  wooden  poles. 

For  long,  heavy  poles,  or  when  safety  and  permanence  are 
prime  requisites  of  the  construction,  reinforced-concrete  poles, 
even  though  expensive,  will  frequently  prove  economical.  The 
life  of  these  reinforced  monoliths  is  practically  indefinite,  while 
their  strength  can  be  made  equal  to  that  of  any  other  construc¬ 
tion.  As  in  the  case  of  steel  poles,  they  can  be  placed  at 
greater  distances  than  wood,  and  have  superior  fire-resisting 
qualities.  By  the  insertion  of  pipes  or  internal  passages  dur¬ 
ing  the  construction  of  the  poles,  provision  may  be  made  for 
carrying  wires  from  the  pole  tops  to  the  ground,  affording 
enclosed  and  well-protected  runs.  The  natural  taper  of  timber 
frequently  results  in  putting  its  weakest  section  above  the 
ground,  the  excess  material  in  the  butt  being  wasted  except  as 
it  is  useful  in  resisting  decay.  On  the  other  hand,  the  concrete 
pole  may  be  given  any  desired  taper  and  need  not  have  any  ex¬ 
cess  of  improperly  placed  material. 

\  pole  carrying  wires  acts  not  as  a  column,  but  as  a  canti¬ 
lever,  deflecting  to  adjust  itself  to  stresses  due  to  the  loading. 
Concrete  poles  have  not  the  elasticity  of  timber,  but  will  stand 
considerable  bending,  and  even  when  severely  strained  do  not 
fail  by  breaking  off,  but  are  held  by  the  reinforcement  from 
falling  to  the  ground.  If  proper  unit  stresses  are  employed, 
and  care  is  taken  to  obtain  a  dense  mixture  and  a  good  surface 
finish,  there  need  be  little  fear  of  injury  due  to  cracks,  as  has 
been  shown  by  many  successful  installations  in  this  country 
and  abroad.  .The  greater  weight  of  concrete  poles  often  renders 
advisable  their  manufacture  at  some  favorably  located  point 
near  the  line  where  they  are  to  be  used.  In  many  instances, 
concrete  poles  have  been  erected  at  a  first  cost  below  those  of 
wood  or  steel. 

The  earliest  concrete  poles  of  which  there  is  any  record  were 
built  by  an  American  engineer  in  Panama,  in  1856.  They  were 
12  ft.  in  length,  and  reinforced  by  wooden  cores.  The  latter 
swelled,  however,  cracking  the  concrete,  and  the  type  had  to  be 


abandoned.  A  French  pole,  originated  in  1896  for  the  Le  Mans 
tramway,  is  still  in  use.  This  was  a  solid  pole  of  circular 
section,  reinforced  with  small  round  rods  and  transverse  wires. 

A  solid  concrete  pole,  35  ft.  long,  and  square  in  cross-section, 

7  in.  at  the  top  and  15  in.  at  the  bottom,  reinforced  with  round 
smooth  rods,  was  another  French  design,  and  when  tested  to 
4000  lb.  gave  a  maximum  deflection  of  2  ft.  6  in.,  returning  to 
within  3  in.  of  its  original  position.  This  pole  broke  at  4700  lb., 
but  was  held  by  its  reinforcement  from  falling. 

A  German  process  of  manufacturing  poles  utilizes  the  centrif¬ 
ugal  force  of  a  revolving  form.  To  a  wet  mixture  of  rich  con¬ 
crete,  ground  asbestos  fiber  is  added,  the  mass  being  placed  in 
a  tubular  form  and  revolved  at  high  speed  for  a  few  minutes 
in  a  warm  room.  The  asbestos  fiber  is  said  to  increase  the 
strength  in  tension. 

An  Italian  company  has  constructed  a  novel  pole  made  up 
with  large  round-bar  reinforcement  at  the  three  corners,  and 
tapered  toward  the  top.  These  are  asserted  to  be  cheaper  than 
iron  poles. 

A  remarkable  and  successful  form  of  a  pole  has  been  de¬ 
vised  by  Siegwart,  a  German.  By  means  of  a  conveyor  belt, 
the  concrete  is  fed  to  and  wrapped,  under  pressure,  about  a 
revolving  steel  core  on  which  the  reinforcement  is  fastened. 
The  finished  form  is  thus  completely  wrapped  with  concrete 
and  canvas,  which  is  allowed  to  cure  in  a  horizontal  position 
for  15  hours,  after  which  the  core  is  collapsed  and  withdrawn. 
These  poles  can  be  made  in  any  size,  shape  or  strength  and 
have  been  successfully  used  in  places  where  wooden  poles  soon 
succumbed. 

A  number  of  American  experiments  and  installations  have 
been  made  with  concrete  poles  for  trolley  and  pole-line  service, 
and  the  speaker  reported  the  tests  carried  out  at  Hampton,  Va. ; 
Nashville,  Tenn. ;  Albany,  N.  Y. ;  Lafayette,  Ind. ;  Pennsylvania 
Railroad,  near  Maples,  Ind. ;  Buffalo,  N.  Y. ;  Hamilton,  Ont. ; 
Brooklyn,  N.  Y. ;  New  Brighton,  Pa.;  Fort  Wayne,  Ind.,  and 
Oklahoma  City,  Okla.  The  results  of  the  different  types  of 
construction  and  composition  in  the  above  cases  were  carefully 
considered  and  compared  by  the  lecturer,  who  reviewed  the 
conditions  to  be  taken  acount  of  in  the  design  of  concrete  poles. 
The  effects  of  the  breaking  of  wires,  giving  unbalanced  stresses, 
and  of  high  winds  and  the  presence  of  ice  and  sleet,  were  also 
taken  up  as  affecting  the  normal  forces  which  must  be  ac¬ 
counted  for  in  pole  design. 


BRITISH  COMPANY  ORGANIZED  TO  WIRE 
SMALL  RESIDENCES. 

A  British  company  has  been  organized  under  the  name 
of  The  Fixed  Price  Light  Company,  Ltd.,  with  offices  in 
Caxton  House,  Westminster,  London,  for  the  purpose  of  en¬ 
abling  tenants  or  owners  of  small  property  to  have  their  prem¬ 
ises  wired  and  electrical  energy  supplied  on  the  basis  of  an 
inclusive  fixed  rental  per  lamp. 

In  an  announcement  of  its  formation  the  company  states  that 
it  has  been  recognized  for  a  long  time  that  the  small  con¬ 
sumer  is  a  difficult  man  to  deal  with  owing  to  the  question  of 
wiring.  In  the  past  several  attempts  have  been  made  to  solve 
this  problem  by  so-called  “free  wiring,”  etc.,  but  without  great 
success.  The  introduction  of  the  metallic-filament  lamp  ^nd 
the  consequent  effect  on  the  revenues  of  central  stations  made 
the  desirability  of  obtaining  this  class  of  consumer  more  ob¬ 
vious  than  ever.  The  problem  was  partially  solved  by  the 
fact  that  the  metallic-filament  lamp  will  compete  favorably 
with  incandescent  gas  mantles,  but  this  still  left  out  of  account 
the  difficulty  with  regard  to  the  initial  cost  of  any  durable 
form  of  wiring,  which,  under  the  system  hitherto  in  use,  was 
too  expensive  to  make  “free  wiring”  a  success. 

The  company  will  install  a  new  and  inexpensive  wiring  sys¬ 
tem,  known  as  the  “Stannos,”  which  has  been  described  in  these 
columns.  Briefly,  it  consists  in  the  use,  with  appropriately 
designed  fittings,  of  rubber-insulated  wire  surrounded  with  a 
very  thin  brass  or  copper  casing.  This  system,  which  lends 
itself  to  concentric  watertight  wiring  under  suitable  conditions 
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of  supply,  has  now  been  adopted  by  Messrs.  Siemens  Brothers 
&  Company,  Ltd.,  who  have  formed  the  above-mentioned  com¬ 
pany  for  the  purpose  of  carrying  it  into  effect.  The  procedure 
is  briefly  as  follows: 

Arrangements  will  be  made  with  central  stations  operating 
in  various  localities  and  with  landlords  or  tenants  of  small 
property,  tenements,  etc.,  for  the  lighting  of  their  premises, 
preferably  in  blocks  of  houses  or  contiguous  rooms. 

The  Fixed  Price  Light  Ccwnpany  will  issue  specifications  to 
contractors  and  call  -for  tenders  for  the  wiring  of  selectsd 
houses,  etc  The  light  will  be  supplied  to  the  tenants  at  a 
fixed  rental  per  lamp  per  week,  including  fitting  up  the  houses, 
the  first  lamps,  and  the  central-station  charges  for  the  elec¬ 
trical  energy  supplied.  When  the  lamps  burn  out,  new  lamps 
will  be  supplied  by  the  company,  either  at  the  usual  retail  price 
or  on  easy  terms. 

The  company  will  receive  proposals  for  wiring  not  less  than 
three  rooms  in  any  one  house,  and  suitable  fuses,  switches, 
shades,  lamps,  etc,  have  been  designed  and  standardized  for 
the  purpose.  The  lamp  and-  shade  selected  will  light  adequately 
one  room  of  ordinary  size  as  generally  found  on  premises  of 
the  kind  described.  The  consumer  will  be  expected  to  use  his 
light  reasonably  and  without  waste,  and  in  order  to  control 
him  in  this  respect,  the  company  has  decided  not  to  include  the 
supply  of  new  lamps  in  the  weekly  rental,  but  to  make  the 
consumer  pay  for  these. 

The  organizers  of  the  Fixed  Price  Light  Company  believe  it 
will  not  only  lead  to  an  increased  demand  and  sale  for  their 
specialities,  such  as  “Stannos”  wires,  lamps,  fittings,  accesso¬ 
ries,  special  fuses,  etc,  but  also  promote  the  sale  of  electrical 
energy  and  assist  central  stations  in  a  new  direction.  Further, 
the  company  will  be  in  a  position  to  place  work  with  the  elec¬ 
trical  wiring  contractors  which  the  latter  might  not  otherwise 
have  obtained. 

The  Fixed  Price  Light  Company  has  already  entered  into  an 
arrangement  with  the  London  Electric  Supply  Corporation. 
As  the  supply  provided  by  that  corporation  is  an  alternating- 
current  one,  the  wiring  will  be  concentric,  using  single  “Stan- 
nos”  wires,  with  the  sheath  as  a  return  conductor.  Light  will 
be  supplied  to  tenants  at  a  rental  of  5  cents  per  lamp  per  week 
from  April  i  to  Sept  30,  and  7  cents  per  lamp  per  week,  from 
Oct  I  to  March  31.  These  prices  work  out  at  considerably 
lesi  than  the  cost  of  gas  on  the  slot-meter  system,  which  is 
almost  universally  employed  in  the  district  in  question.  The 
rentals  quoted  above  refer  only  to  private  houses  and  not  to 
shops,  for  which  latter  special  terms  are  made. 

THE  DIRECT  METHOD  IN  ILLUMINATING 
ENGINEERING. 

Mr.  L  B.  Spinney,  professor  of  physics  and  illuminating  engi¬ 
neering  in  Iowa  State  College,  Ames,  la.,  addressed  the  annual 
meeting  of  the  Iowa  Engineering  Society  at  Cedar  Rapids,  la., 
on  Feb.  17,  on  “The  Direct  Method  in  Illuminating  Engineer¬ 
ing.”  It  has  been  said,  remarked  Professor  Spinney,  that  no 
commodity  is  more  widely  used,  or  is  to  be  regarded  as  more  of 
a  necessity  to  all  classes  of  people,  than  artificial  illumination. 
It  may  be  added  that  in  the  use  of  no  commodity  is  so  little 
attention  given  to  the  proper  adaptation  of  means  to  an  end. 

Heretofore,  it  has  been  the  custom  to  install  illuminants  in 
a  haphazard  way,  often  without  reference  to  the  distribution  of 
the  light  or  the  efficiency  of  the  illumination.  Very  naturally, 
the  results  obtained  by  this  method  were  often  far  from  satis¬ 
factory  when  viewed  cither  from  the  standpoint  of  the  illumina¬ 
tion  secured  or  from  that  of  the  efficiency  of  the  installation. 
But  the  old  order  is  passing  away.  We  are  becoming  educated 
to  the  fact  that  engineering  methods  may  be  used  in  illumina¬ 
tion  work,  and  that  the  problem  of  the  choice  and  distribution 
of  illuminants  for  a  given  case  may  be  solved  by  the  method 
commonly  employed  in  other  lines  of  engineering  work. 

Each  branch  of  engineering  rests  fundamentally  upon  some 
simple  general  law,  and  the  development  of  such  branch  con¬ 
sists  largely  in  determining  those  modifications  of  the  law 


which  will  adapt  it  to  the  various  special  cases.  In  illumination 
work  the  fundamental  law  is  that  which  expresses  the  illumina¬ 
tion  at  a  given  point  in  a  plane  in  terms  of  the  distance  and 
candle-power  of  the  source  of  light,  and  the  angle  at  which  the 
rays  of  light  fall  upon  that  part  of  fhe  plane  under  considera¬ 
tion. 

The  application  of  this  law  enables  the  predetermination  of 
the  illumination  which  may  be  secured  in  a  room  by  a  given 
illuminant.  Conversely,  it  may  be  used  to  determine  the  char¬ 
acteristic  curve,  or  curve  of  distribution,  of  that  source  which 
will  give  a  prescribed  illumination. 

The  direct  method  in  illuminating  engineering,  therefore,  con¬ 
sists  in  determining,  first  of  all,  for  the  case  in  hand,  that 
illumination  which  would  be  ideal  as  based  upon  a  uniform 
intensity  upon  the  reference  plane  sufficient  for  working  pur¬ 
poses,  a  distribution  upon  the  walls  sufficient  properly  to  illu¬ 
minate  the  wall  furnishings,  etc.,  a  determination  of  the  charac¬ 
teristic  curve  of  that  illuminant  which  will  give  the  required 
illumination,  and  finally,  the  selection  of  that  commercial  lamp 
and  shade,  the  characteristic  curve  for  which,  is,  as  nearly  as 
possible,  like  that  of  the  source  demanded  by  the  conditions. 

Since,  as  must  be  evident,  the  distribution  and  the  candle- 
power  of  the  source  required  depend  upon  the  size  of  the  room, 
the  color  and  other  characteristics  of  the  wall  and  ceiling  sur¬ 
faces,  it  follows  that  each  room  is,  generally  speaking,  a  prob¬ 
lem  by  itself,  and  there  is  but  one  illuminant  which  is  adapted 
to  give  the  ideal  illumination.  Professor  Spinney  said  that  the 
variety  of  combinations  of  lamps  and  shades  on  the  market  is 
limited,  and  it  follows,  from  this,  that  in  practice  it  will  be 
often  necessary  to  content  onesself  with  an  illumination  which 
only  approximates  the  ideal.  The  value  of  the  direct  method 
is  none  the  less  apparent,  even  in  this  case,  since  in  any  case 
it  enables  one  to  determine  whether  an  ideal  illumination  is 
attainable,  and  because  it  affords  the  means  of  expressing  con¬ 
cisely  the  conditions  to  be  met  by  the  illuminating  engineer. 
The  only  logical  procedure  in  solving  any  problem  is  to  secure, 
first  of  all,  a  clear  statement  of  it.  The  direct  method  in 
illuminating  engineering  furnishes  the  clearest  possible  state¬ 
ment  of  the  problem.  In  addition  it  points  out  the  ideal  solu¬ 
tion. 

The  paper  was  illustrated  by  lantern  slides  showing.  the_ 
characteristic  curves  of  various  combinations  of  lamps  and 
shades  on  the  market,  the  illumination  afforded  by  these  sources 
in  a  chosen  room  and  the  characteristic  curve  of  that  source 
which  would  produce  the  ideal  illumination  in  the  given  case. 

THE  PRODUCTION  OF  CEDAR  POLES.  * 


During  the  year  1908  the  Bureau  of  the  Census  reports  that 
the  number  of  poles  purchased  was  3,249,154.  These  poles  cost 
at  the  place  where  purchased  $5,928,824,  or  an  average  of  $1.82 
for  each  pole.  It  is  interesting  to  note  that  in  1907  the  num¬ 
ber  of  poles  purchased  was  about  the  same,  but  the  amount 
received  for  them  by  the  pole  producers  was  considerably 
larger,  the  average  cost  for  each  pole  being  $2,46.  Cedar  large¬ 
ly  predominates  as  the  wood  used  for  poles,  2,200,139  of  the 
total  for  1908  being  of  this  wood.  Chestnut  furnishes  the  next 
largest  contribution,  being  516,049  poles,  while  oak,  pine, 
cypress,  juniper,  tamarack  and  other  woods  follow  in  the  order 
named.  Considering  the  average  costs  of  poles  it  is  interesting 
to  observe  that  the  most  expensive  is  the  Douglas  fir,  with  an 
average  value  at  the  point  of  purchase  of  $4.09.  However,  a 
large  ’percentage  of  these  poles  was  treated  to  prevent  decay. 
The  least  expensive  poles  were  those  of  oak,  mostly  small  poles, 
averaging  59  cents  each.  The  average  cost  of  the  cedar  poles 
in  1908  was  $1.72. 

Of  the  total  of  3,249,154  poles  purchased  in  1908,  2,562,239 
went  to  telephone  and  telegraph  companies. ;  531497  to  elec¬ 
tric  railway  and  electric  light  companies,  and  155,418  to  steam- 
railroad  companies.  In  the  case  of  telephone  poles  and  poles 
used  for  electric  service  companies  cedar  was  used  to  a  much 
greater  extent  than  any  other  wood.  In  the  case  of  the  poles 
of  steam-railroad  companies,  however,  there  were  more  pine 
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poles  used  than  of  any  other  kind.  Undoubtedly,  however, 
these  pine  poles  were  used  mainly  for  block-signal  purposes. 
The  average  cost  of  cedar  poles  used  by  telephone  and  tele¬ 
graph  companies  was  $1.38,  compared  with  $3.88  the  cor¬ 
responding  figure  for  cedar  poles  used  by  electric  railway  and 
electric  service  companies.  This  shows  that,  in  general,  the 
electric  service  companies  use  larger  poles  than  the  telephone  > 
companies. 

Comparing  the  output  of  various  woods  used  for  poles  in 
1907  and  1908,  it  may  be  noted  that  a  slight  increase  was  shown 
by  cedar  poles,  while  chestnut  poles  showed  a  decided  decrease. 
This  decrease  was  probably  due  in  part,  in  the  opinion  of  the 
compilers  of  the  census  report,  to  the  ravages  of  the  chestnut 
worm,  which  have  resulted  in  the  killing  of  a  large  amount  of 
pole  timber  of  this  description  in  the  northeastern  part  of  the 
United  States.  Of  the  total  of  3,249,154  poles  produced  in  1908 
385,608  were  under  20  ft.  in  length;  1,130,828  were  between  20 
ft  and  25  ft;  946417  were  between  25  ft  and  30  ft;  396,879 
were  between  30  ft  and  35  ft ;  227,019  were  between  35  ft  and 
40  ft;  100482  were  between  40  ft.  and  45  ft;  32,731  were  be¬ 
tween  45  ft.  and  50  ft;  16,072  were  between  50  ft  and  55  ft; 
5946  were  between  55  ft  and  60  ft,  and  7712  were  60  ft  and 
over. 

Of  the  very  largest  poles,  those  of  60  ft  or  over,  2972  were 
cedar,  2571  pine,  1263  chestnut  and  the  remainder  of  other 
woods.  The  average  cost  of  these  6o-ft.  poles  in  1908,  accord¬ 
ing  to  the  Census,  was  $10.59,  the  most  expensive  of  all  being 
57  oak  poles,  which  cost  an  average  of  $18.93  each. 

The  white-cedar  poles  which  figure  so  extensively  in  the 
pole  industry,  come  largely  from  Michigan,  Wisconsin  and 
Minnesota,  although  Idaho  and  several  other  States  contribute 
to  the  total.  Chicago,  Minneapolis,  St  Paul,  Duluth  and  other 
cities  of  the  Northwest  are  prominent  in  the  cedar-pole  indus¬ 
try,  which  is  represented  by  the  Northwestern  Cedarmen’s  As¬ 
sociation,  which  recently  held  its  annual  convention  in  Chicago. 
In  the  opinion  of  Mr.  Ernest  L.  Clark,  the  retiring  president  of 
the  association,  expressed  at  that  convention,  the  demand  for 
poles  in  1910  will  be  better  than  nornlal  and  dealers  are  war¬ 
ranted  in  holding  their  stocks  for  a  fair  margin  of  profit. 

In  Michigan  and  Wisconsin  are  still  to  be  found  small 
patches  of  virgin  forest  left  by  the  lumbermen  of  years  ago 
in  low  and  swampy  spots.  When. these  swamps  are  frozen  over 
in  the  winter  the  cedar-pole  cutter  begins  his  operations.  The 
cedar  trees  are  cut  down  and  trimmed,  and  horses  are  used  to 
drag  the  poles  out  of  the  tangle  of  tops  and  branches  to  roads 
that  have  been  cut.  Usually  the  poles  are  peeled  of  their  bark 
where  cut,  but  not  always.  When  snow  has  fallen  in  sufficient 
depth,  sleds  are  loaded  with  the  poles  and  hauling  begins.  The 
small  operators  depend  almost  entirely  on  the  snow  to  make 
roads  for  hauling.  But  where  a  considerable  amount  of  cedar 
is  being  cut  or  where  other  logging  is  being  done  in  connec¬ 
tion  with  the  cedar  cutting,  the  whole  operation  will  permit  the 
expense  of  making  ice  roads  which  makes  sled  haulage  almost 
independent  of  snow. 

With  the  beginning  of  spring,  the  woodman’s  task  is  done 
and  the  dealer’s  work  commences.  At  numerous  small  stations 
and  side  tracks  on  branch  railroads  traversing  a  cedar-produc¬ 
ing  territory  the  result  of  the  winter’s  work  is  piled  in  lots  of 
from  300  to  5000  poles,  all  sizes,  from  16  ft.  to  70  ft  long,  be¬ 
ing  usually  mixed  together.  The  small  lots,  say,  under  2000 
poles,  are  usually  loaded  on  cars  and  shipped  to  central  con¬ 
centrating  points,  where  in  large  yards  the  poles  are  sorted 
and  piled,  each  size  being  placed  separately.  When  sufficiently 
dry  they  are  ready  for  distribution  to  purchasers.  The  larger 
lots  are  usually  partially  sorted  at  the  producing  point  Di¬ 
rect  shipment#  are  made  until  the  assortment  is  broken;  then 
the  remainder  is  shipped  to  the  concentrating  yard,  where  the 
sorting  is  done.  The  larger  firms  in  the  business  handle  from 
100,000  to  200,000  poles  a  year,  equivalent  to  from  800  to  1600 
carloads,  and  the  yards  in  which  these  poles  are  stored  are 
sometimes  of  very  large  size. 

At  present  (March,  1910)  Michigan  white-cedar  poles,  in¬ 


spected  under  Northwestern  Cedarmen’s  Association  specifica¬ 
tions,  are  quoted  about  as  follows  in  Chicago : 


Poles,  20  ft  in  length  and  4  in.  in  diameter  at  top .  $0.50  each 

Poles,  20  ft  in  length  and  5  in.  in  diameter  at  top . 75 

Poles,  25  ft.  in  length  and  s  in.  in  diameter  at  top . 90  each 

Poles,  25  ft.  in  length  and  6  in.  in  diameter  at  top .  i.55  each 

Poles,  30  ft  in  length  and  6  in.  in  diameter  at  top .  2.35  each 

Poles,  30  ft.  in  length  and  7  in.  in  diameter  at  top .  4*75  each 

Poles,  35  ft  in  length  and  6  in.  in  diameter  at  top .  S-oo  each 

Poles,  3'  ft  in  length  and  7  in.  in  diameter  at  top .  7.00  each 

Poles,  40  ft  in  length  and  7  in.  in  diameter  at  top .  8.50  each 

Poles,  45  ft  in  length  and  7  in.  in  diameter  at  top .  10.00  each 

Poles,  so  ft  in  length  and  7  in.  in  diameter  at  top .  12.50  each 

Poles,  55  ft  in  length  and  7  in.  in  diameter  at  top .  16.00  each 

Poles,  60  ft.  in  length  and  7  in.  in  diameter  at  top .  21.50  each 


In  weight  cedar  poles  vary  from  about  100  lb.  for  poles  20 
ft.  long  and  4  in.  in  diameter  at  the  top  to  about  4000  lb.  for 
poles  70  ft  long  and  8  in.  in  diameter  at  the  top.  These 
weights  are  for  Michigan  cedar.  Western  cedar — that  is,  cedar 
from  Western  Washington  and  British  Columbia — is  consider¬ 
ably  lighter  for  the  same  dimensions.  Poles  are  ordinarily 
shipped  in  carload  lots  and  a  carload  will  weigh  about  36,000 
lb.  According  to  the  specifications  of  the  Northwestern  Cedar¬ 
men’s  Association  for  white-cedar  poles,  poles  must  be  cut  from 
live  timber  and  be  peeled  and  reasonably  well  proportioned  for 
their  length.  Tops  must  be  reasonably  sound  and  when  sea¬ 
soned  must  measure  as  follows:  5-in.  poles,  15  in.  in  circum¬ 
ference  at  top  end;  6-in.  poles,  i8j4  in.  in  circumference;  7-in. 
poles,  22  in.  in  circumference.  One-way  sweep — that  is,  varia¬ 
tion  from  the  perpendicular — is  allowable  to  an  extent  not  ex¬ 
ceeding  I  in.  for  every  5  ft.  of  height.  For  instance,  the  sweep 
or  inclination  in  a  40-ft.  pole  must  not  exceed  8  in.  from  the 
perpendicular.  The  association  declares  that  butt  rot  must  not 
exceed  10  per  cent  of  the  area  of  the  butt.  Wind  twist  is 
said  not  to  be  a  defect  unless  very  unsightly  and  exaggerated. 
Knots,  if  sound,  are  not.  considered  a  defect. 


Letters  to  the  Editor. 


Mercury  Arc  Rectifier  Leakage  Current. 

To  the  Editor  of  Electrical  World: 

Sir: — I  read  with  much  interest  the  editorial  in  the  issue  of 
Feb.  3  on  the  subject  of  the  leakage  current  in  a  mercury- 
vapor  rectifier.  The  writer  has  done  some  work  in  this  par¬ 
ticular  field  and  last  August  was  granted  a  patent  (No.  931,806) 
on  a  mercury-vapor  rectifier  on  an  application  filed  in  1907. 
In  this  rectifier  the  anodes  are  separated  by  an  introverted 
portion  of  the  tube,  thus  interposing  an  air  gap  in  the  path 
of  the  arc.  This  introverted  chimney  is  also  so  connected 
with  the  base  of  the  bulb  that  there  is  a  continuous  draft  of 
cooling  air  flowing  upwardly  through  the  tube.  By  this  means 
a  tube  is  provided  which  has  a  maximum  cooling  area,  and 
the  cooling  can  be  regulated.  This  permits  of  a  bulb  of  smaller 
dimensions;  and  as  the  momentum  of  the  metallic  mercury 
(when  the  bulb  is  shaken)  has  as  factors  the  mass  and  the 
velocity,  and  as  a  factor  of  the  velocity  is  the  distance  traveled 
by  the  metal,  the  advantage  of  the  small  dimensions  is  evident 
when  it  is  remembered  that  a  large  percentage  of  mercury 
bulbs  is  broken  in  transit.  The  most  pernicious  result  of  the 
leakage  current  is  the  occasional  breakdown  of  the  transformer, 
which  is  a  necessary  part  of  most  rectifier  installations. 

Los  Angeles,  Cal.  C.  W.  Sirch. 


Tests  of  Turbo- Alternators. 

To  the  Editor  of  Electrical  World: 

Sir: — Permit  me  to  call  your  attention  to  an  error  in  a 
statement  in  the  article  on  “Tests  of  Turbine  Alternators,” 
which  appeared  in  the  issue  of  Feb.  3.  The  second  paragraph 
under  “General  Instructions,”  on  page  285,  reads  as  follows: 

“One  should  never  open  a  field  circuit  when  it  is  carrying 
over  10  amp,  except  in  an  emergency;  and  in  any  case  he 
should  always  be  sure  to  short-circuit  the  ammeter  in  the 
field  line  before  opening  the  circuit,  as  the  inductive  discharge 
of  a  field  carrying  full-load  current  is  very  heavy.” 
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When  an  inductive  circuit  discharges  the  current  persists 
in  the  direction  in  which  it  previously  flowed.  The  initial 
value  of  the  discharge  current  is  the  same  as  that  flowing  at 
the  instant  just  before  the  discharge  begins,  and  from  this 
value  it  falls  off  to  zero  more  or  less  rapidly,  depending  upon 
the  inductance  and  resistance  in  the  circuit.  Even  though  the 
resistance  and  inductance  of  the  circuit  are  not  constant,  as  in 
this  case,  these  two  statements  still  hold,  since  they  are  derived 
from  tbe  energy  relations  that  exist  in  the  circuit.  Thus  it 
would  be  unnecessary  to  short-circuit  an  ammeter  connected 
in  the  field  circuit  of  the  generator  when  the  circuit  is  opened. 

Permit  me  also  to  criticise  the  method  of  finding  the  regu¬ 
lation.  In  the  first  place,  although  it  is  only  implied,  the  regu¬ 
lation  is  calculated  for  unit  power-factor,  which  is,  of  course, 
the  best  possible  condition  of  running,  barring  leading  cur¬ 
rents.  This  method,  however,  has  been  rather  severely  crit¬ 
icised,  notably  by  Behrend.  Next,  the  magnetomotive  force, 
or  "optimtistic”  method — or.  rather,  an  abbreviation  of  it — is 
employed,  and  this  gives  a  regulation  too  low.  And  lastly,  the 
abbreviation  referred  to  involves  neglect  of  the  effect  of  the 
ohmic  drop  in  the  armature.  This  could  be  compensated  for 
very  closely  by  assuming  the  field  current  on  open  circuit  to 
be  that  necessary  to  produce  the  rated  voltage  plus  the  ohmic 
drop.  On  the  whole,  I  should  say  that  the  regulation  of  the 
machine  to  which  the  article  refers  would,  on  non-inductive 
load,  probably  be  lower  than  9  per  cent,  or  about  20  per  cent 
below  the  value  given. 

It  seems  rather  unfortunate  that  the  method  described  should 
be  that  which  “covers  the  practice  of  one  of  the  large  elec¬ 
trical  manufacturing  companies,”  as  is  stated  in  the  first  sen¬ 
tence  of  the  article,  though  possibly  this  may  account  for  its 
“optimism.” 

Boston,  Mass.  W.  V.  Lyon. 


Compulsory  Licensing  of  Patents. 

To  the  Editor  of  Electrical  World: 

Sir  : — .\mong  the  measures  recently  introduced  in  the  Fed¬ 
eral  Congress  is  one  known  as  H.  R.  11,799,  of  the  Sixty-first 
Congress,  first  session,  which  requires  every  inventor  or  pat¬ 
entee  to  specify,  upon  the  obtaining  of  his  patent,  a  royalty  on 
which  he  will  license  any  and  all  members  of  the  public  to 
make  or  vend  his  inventions. 

In  a  protest  to  the  Congressional  Committee  on  Patents,  the 
International  Congress  of  Inventors  declares  that  the  pro¬ 
visions  of  this  bill  are  contrary  to  public  policy,  the  interests 
of  inventors,  and  further,  that  they  are  impractical  for  the 
following  reasons : 

“Such  provision,  we  believe,  is  contrary  to  the  constitution 
of  the  L’nited  States,  which  provides  as  follows  Congress 
shall  have  power  ...  to  promote  the  progress  of  science 


and  useful  arts,  by  securing  for  limited  times  to  authors  and 
inventors  the  exclusive  right  to  their  respective  writings  and 
discoveries. 

“This  bill  amounts  to  an  attempt  either  to  condemn  or  to 
confiscate  the  property  right  which  the  inventor  has,  according 
to  the  constitution,  in  his  invention;  and  make  him  fix  the 
valuation  of  it,  irrespective  of  what  commercial  value  the  in¬ 
vention  may  thereafter  develop  in  excess  of  the  amount.  As 
a  condemnation,  it  is  an  attempt  to  take  private  property  for 
a  private  purpose  and  not  for  a  public  purpose,  which  is  no¬ 
where  provided  for  by  law  nor  tolerated,  so  far  as  we  know. 

“It  is  contrary  to  the  interests  of  inventors,  for  the  reason 
that  no  inventor  can  secure  capital  to  manufacture  an  article, 
the  manufacture  of  which  is  equally  open  to  the  public  on  the 
conditions  which  the  inventor  must  specify.  Therefore,  it  will 
necessarily  interfere  with  the  proper  development  of  many 
meritorious  inventions. 

“We  believe  this  bill  is  impractical,  for  the  reason  that  it 
does  not  provide  for  any  change  in  its  valuation  in  case  such 
change  may  become  necessary.  Competition  with  other  in¬ 
ventors  may  diminish  the  market  value  of  an  invention  to  a 
point  where  payment  of  the  fixed  royalties  by  any  party  would* 
prohibit  the  manufacture  and  sale  of  the  invention.  Subse¬ 
quent  developments  might  also  enhance  the  value  of  the  inven¬ 
tion  vastly  beyond  the  original  expectations  of  the  inventor, 
on  w'hich  accrued  valuation  he  could  never  realize  because  of 
the  arbitrary  value  which  he  was  compelled  to  fix  at  the  start. 

“The  value  of  the  Bell  Telephone  patents  is  a  notorious  illus¬ 
tration  of  this.  Bell  Telephone  stock  was  originally  sold  to  the 
Western  Union  Telegraph  Company  at  a  heavy  discount,  and 
afterwards  became  worth  many  times  its  par  value. 

“In  view  of  the  foregoing,  we  respectfully  represent  to  the 
honorable  body  of  which  you  are  chairman,  that  this  bill  should 
not  be  favorably  reported  and  that  this  bill  should  not  become 
a  law.” 

Although  the  International  Congress  of  Inventors  has  only 
been  in  existence  since  1906,  it  has  been  instrumental  in  bring¬ 
ing  about  several  Patent  Office  reforms  and  is  recognized  as  a 
power  by  the  Washington  officials.  It  is  to  the  direct  interest 
of  every  inventor  to  become  a  member  of  this  organization 
which  has  for  its  object  the  binding  together  in  a  fraternal 
brotherhood  the  inven.tors  of  our  time,  giving  them  free  advice 
and  protecting  them  from  the  passage  of  laws  which  would  be 
inimical  to  their  best  interests. 

The  first  annual  convention  of  the  International  Congress  of 
Inventors  will  be  held  June  13  to  18,  1910,  in  the  city  of 
Rochester,  N.  Y.,  where  some  thousand  of  inventors — including 
a  number  of  distinguished  scientists  and  mechanicans — will 
gather  and  discuss  questions  in  regard  to  patent  laws  and 
Patent  Office  conditions. 

Rochester,  N.  Y.  '  Ralph  T.  Olcott, 

Secretary  International  Congress  of  Inventors. 
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(jenerators,  Motors  and  Transformers. 

Temperatures  Permissible  in  Dynamo-Electric  Machinery. — 
E.  J.  Brunswick. — A  long  summary  of  the  physical  properties 
of  the  different  insulating  materials  employed  in  dynamo-elec¬ 
tric  machinery  and  the  effect  of  higher  temperatures  on  these 
properties.  Numerous  useful  tables  are  given  of  the  numerical 
constants  of  these  properties.  The  distribution  of  the  heat 
over  the  different  parts  of  usual  dynamo-electric  machinery 
and  the  temperatures  permissible  in  different  parts  of  the 
machine,  with  special  reference  to  the  rules  of  the  Engineering 
Standards  Committee. — La  Revue  Elec.,  Jan.  30. 

Commutation. — J.  Sumec. — .\  lecture  delivered  before  the 
Berlin  Electrical  Society  on  the  present  position  of  the  theory 
of  commutation.  In  the  first  part  of  the  paper  it  is  shown  that 


with  straight-line  commutation  the  armature  field  outside  the 
commutating  zone  is  constant,  while  inside  it  alters  its  shape 
only  very  slightly;  there  is  no  swinging  of  magnetomotive  force 
or  flux  whatever.  In  the  second  part,  the  e.m.fs.  induced  in 
the  short-circuited  coils  are  calculated  for  straight-line  com 
mutation  for  both  smooth  armatures  and  slotted  armatures 
with  one  or  more  segments  per  slot.  An  example  then  follows 
showing  how  the  formulas  deduced  are  applied  for  the  calcula 
tion  of  commutating  poles. — Lond.  Electrician,  Feb.  ii. 

Exciter  for  N on-synchronous  Machines. — A  note  on  a  recent 
British  patent  (693,  1909;  Feb.  3,  1910)  of  Miles  Walker,  of 
the  British  Westinghouse  Company.  In  order  to  enable  large 
induction  motors  to  work  at  unity  power- factor  or  to  take  a 
leading  current,  the  rotor  winding  is  supplied  with  current 
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from  an  auxiliary  machine.  Such  a  machine  can  also  be  used 
to  excite  an  asynchronous  generator.  The  armature  has  a 
number  of  coils  in  star  connection,  the  free  ends  being  con¬ 
nected  to  the  bars  of  a  commutator.  The  field  system  comprises 
a  number  of  poles  equal  to,  or  a  multiple  of,  the  number  of 
phase  circuits  of  the  rotor  of  the  motor  or  generator  to  be 
excited,  and  a  corresponding  number  of  brushes  are  provided 
for  collecting  the  current  from  the  commutator.  The  field 
system  is  energized  by  coils  in  series  with  the  armatures,  and 
compensating  windings  are  provided  in  the  pole  faces. — Lond. 
Elec.  Engineering,  Feb.  10.  > 

Energy  Flow  in  Dynamos.— Covst  de  Baillebache. — The 
first  part  of  a  theoretical  article  on  the  flow  of  energy  in  a 
dynamo  according  to  Toynting’s  theory  of  energy  flow  in  the 
electromagnetic  field,  on  the  basis  of  Emde’s  recent  German 
paper. — La  Lumi^re  Elec.,  Feb.  5. 

Harmonics  in  Transformer  E.M.F. — P.  Girand. — A  descrip¬ 
tion  and  explanation  of  two  simple  experiments  showing  the 
presence  of  the  third  harmonics  in  the  secondary  e.m.f.  of  a 
three-phase  transformer. — LTndustrie  Elec.,  Feb.  10. 

^  Lamps  and  Lighting. 

Chemistry  of  Light. — W.  R.  Whitney. — His  presidential  ad¬ 
dress  to  the  American  Chemical  Society,  giving  a  review  of  the 
research  work  of  the  chemist  in  inventing  and  improving  sources 
of  artificial  light. — Jour.  Amer.  Chem.  Soc’y,  February. 

Arc  Lamp. — .A.n  illustrated  description  of  recent  improve¬ 
ments  of  the  Abbey  flame-arc  lamp,  shown  in  Fig.  i,  the  feed¬ 
ing  mechanism  being  illustrated  in  Fig.  2.  The  mechanism 


tact  again  and  once  more  completes  the  circuit  through  the 
shunt  coil,  and  consequently  again  draws  up  the  rocking  lever 
of  the  lamp,  thereby  allowing  the  electrodes  to  drop  by  one 
more  tooth  and  thus  strike  the  arc.  This  apparatus  works  so 
quickly  that  it  is  not  noticeable  when  switching  on  the  lamp, 
even  if  the  electrodes  are  trimmed  three  teeth  too  high,  and  it 
is  most  valuable  when  several  lamps  are  burning  in  series,  in 
which  case  the  electrodes  may  not  all  start  quite  even  after 
the  switching  off  of  the  day  before.  To  give  an  idea  of  the 
working  of  this  automatic  cut-out  it  is  said  that  if  current  is 
switched  onto  the  lamp  without  any  electrodes  in,  and  the 
electrode  holders  pulled  up  to  the  top  of  the  slide  rods,  they 
will  continue  to  come  down  tooth  by  tooth  until  they  have 
reached  the  bottom,  or  the  end  of  the  run,  when  the  shunt  coil 
is  automatically  switched  out  of  the  circuit  and  remains  in 
this  condition  until  the  lamp  is  retrimmed.  This  apparatus  is 
not  brought  into  action  at  all  when  the  lamp  is  burning  and 
feeding  in  the  ordinary  way,  as  the  stroke  of  the  lever  does 
not  go  quite  far  enough  to  close  the  electrode  switch  if  the 
arc  is  already  struck.  It  has  also  now  been  made  quite  possible 
for  the  electrode  points  to  come  below  the  bottom  rim  of  the 
economizer,  which  is  made  rather  deep.  Thus  a  steady  arc  is 
assured,  and  the  life  of  the  electrodes  is  appreciably  length¬ 
ened. — Lond.  Elec.  Engineering,  Feb.  10. 

Arc  Lamp. — P.  A.  Mossay. — An  illustrated  description  of  a 
new  German  arc  lamp  which  has  already  been  noticed  in  the 
Digest  from  a  German  paper.  In  this  arc  lamp,  which  is  due 
to  Timar  and  von  Dreger,  there  is  almost  a  return  to  the 
simplicity  of  the  Jablochkoff  candle.  The  electrodes  are  no 
longer  placed  vertically,  but  horizontally,  one  below  th%  other 
and  parallel  to  each  other.  The  lower  electrode  is  fixed.  When 
the  lamp  is  not  in  action  the  tips  of  the  electrodes  are  in  con¬ 
tact,  the  Tipper  electrode  dropping  down  at  one  end.  The  arc 
is  struck  by  the  upper  electrode  being  attracted  into  the  hori¬ 
zontal  position  electromagnetically.  There  ie  then  an  arc, 
more  or  less  vertical,  between  the  tips  of  the  electrodes.  This 
arc  does  not  travel  along  the  electrodes  owing  to  the  magnetic 
field  between  them,  which  tends  to  keep  the  arc  at  the  ends. 
The  presence  of  this  magnetic  field  also  gives  rise  to  a  regu¬ 
lating  effect,  for  if  the  current  becomes  too  strong  the  arc  is 
forced  further  out,  becoming  longer,  and  the  resistance  of  the 
path  thereby  becomes  greater,  so  that  there  is  a  certain  auto¬ 
matic  regulation.  In  practice  the  two  electrodes  are  con¬ 
sumed  at  the  same  rate,  but  the  upper  one  projects  a  little  be¬ 
yond  the  other  and  maintains  this  position  in  burning,  so  that 
the  light  is  thrown  well  down,  but  more  particularly  in  one 
direction  around  the  vertical.  To  counteract  this  latter  effect 
two  arcs  are  used  facing  in  opposite  directions.  The  result  is 
a  very  uniform  distribution  of  candle-power,  the  polar  curve 
comprises  one  large  single-ratchet  wheed  and  a  double-toothed  approaching  a  semi-circle  for  the  greater  part  of  its  contour, 

pawl,  or  click,  controlled  by  the  solenoids.  This  pawl  is  rocked  Consequently,  there  is  obtained  an  illumination  which  is  very 

backward  and  forward  by  the  rocking  lever  of  the  lamp,  either  suitable  for  indoor  work,  though  not  desirable  for  street  work, 
by  the  shunt  or  series  coil,  as  the  case  may  be.  There  is  now 
also  a  small  auxiliary  coil,  connected  in  parallel  with  the  shunt 
coil.  This  device,  which  can  be  seen  in  Fig.  i,  acts  automatically 
in  connection  with  an  electrode  switch.  Thus,  if  the  lamp  is 
carelessly  trimmed  and  the  electrodes  are  placed  too  high  in 
the  economizer,  then  it  will  require  more  than  the  drop  of  one 
tooth  of  the  ratchet  wheel  to  make  the  arc  strike.  When  the 
circuit  is  closed  the  shunt  coil  pulls  up  its  end  of  the  lever 
and  brings  the  tips  of  the  electrodes  together,  at  the  same  time 
allowing  them  to  drop  one  tooth.  If,  however,  the  electrodes 
have  been  set  too  high,  the  end  of  the  stroke  will  have  been 
reached  before  the  electrode  points  come  into  contact.  In  this 
case  an  electrode  switch  closes  just  at  the  end  of  the  stroke, 
and  completes  a  circuit  through  the  small  auxiliary  coil  re¬ 
ferred  to  above.  This  coil  has  a  loose  plunger  with  a  carbon 
contact  at  the  end,  which  rests  on  another  contact  through 
which  the  current  to  the  shunt  coil  flows ;  when  the  auxiliary 
coil  is  energized  it  immediately  breaks  the  circuit  through  the 
shunt  coil,  and  thus  allows  the  rocking  lever  of  the  lamp 
to  drop  again.  As  soon  as  this  happens,  however,  the  auxiliary 
coil  ceases  to  be  active;  hence,  the  plunger  drops  onto  its  con- 


Fig.  2 — Diagram  of  Mechanismc 


Fig.  1 — Arc  Lamp. 


Fig.  3 — Arrangement  of  Carbons,  Seen  from  Below. 


Fig.  3  shows  the  arrangement  of  the  electrodes  seen  from 
below. — Lond.  Electrician,  Feb.  ii. 

Arc  Lamps. — A.  Angold. — A  paper  read  before  the  (Brit.) 
.Association  of  Engineers-in-Charge  on  modern  arc  lamps  and 
their  application.  The  author  reviews  the  different  types  of 
arc  lamps,  with  special  reference  to  flame-arc  lamps.  He  thinks 
that  high-candle-power  metallic-filament  lamps  cannot  compete 
with  enclosed  arcs  on  the  score  of  economy. — Lond.  Electrician, 
Feb.  II. 

Metallic-Filament  Lamps. — An  article  giving  details  of  the 
different  metallic-filament  lamps  on  the  market  in  England, 
with  particulars  of  their  sizes,  voltages,  power  consumption. 
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etc.  Concerning  the  development  of  the  osram  lamp,  it  is  stated 
that  the  aoo-volt  to  260-volt,  50-cp  (hefner)  lamp  (45  Interna¬ 
tional  candle-power)  now  consumes  only  55  watts  instead  of 
63  watts  as  formerly,  and  the  lOO-volt  to  135-volt  lamps  are 
now  rated  at  i  watt  per  hefner,  with  the  exception  of  the 
i6-cp  size,  which  takes  17  watts.  In  spite  of  these  higher 
efficiencies,  the  average  life  of  the  lamps  is  from  1500  to  2000 
hours,  and  the  makers  announce  that  the  decrease  in  light 
after  the  1000  hours  burning  is  less  than  5  per  cent.  Many 
cases  of  extremely  long  life  have  been  noted;  particular  men¬ 
tion  is  made  of  a  loo-cp,  200-volt  lamp  at  the  Stafford  Elec¬ 
tricity  Works,  which,  the  General  Electric  Company  was  in¬ 
formed  last  November,  had  been  in  service  14,000  hours.  The 
osram  lamp  is  now  made  in  large  sizes  up  to  1000  watts;  the 
power  consumption  is  i  watt  per  hefner  candle.  For  the 
looo-cp  lamp  a  special  lamp  cap  and  holder  are  made,  as  shown 
in  Fig.  4.  The  thread  of  the  lamp  cap  is  milled,  and  a  V- 


Flg,  4— Lamp  Cap  and  Holder. 


shaped  piece  of  metal  (A)  in  the  holder  is  pressed  against  the 
milled  surface  of  the  thread  by  a  spring,  which  prevents  the 
lamp  from  working  loose.  These  lamps  are  employed  in  sev¬ 
eral  places  in  lieu  of  arc  lamps.  Particulars  are  given  of 
tantalum  lamps  and  19  different  commercial  tungsten  lamps. 
— Lond.  Elec,  Engineering,  Feb.  10. 

Prices  of  Metallic-Filament  Lamps. — An  editorial  on  the 
break-up  of  the  prices  of  metallic-filament  lamps  which  has 
just  commenced  in  Germany.  On  the  one  hand,  the  collapse  is 
attributed  to  the  action  of  the  Deutsche  Gasgliihlicht  Gesell- 
schaft  (German  Welsbach  Company)  in  proposing  to  double 
its  capital  stock  for  the  purpose  of  developing  the  incandescent 
gas-mantle  departments  in  cohsequence  of  the  prevalence  of 
stronger  competition,  and  at  the  same  time  announcing  that  the 
growing  rivalry  in  the  metallic-filament  lamp  trade  would 
render  it  necessary  for  the  company  to  promote  the  bulk  manu¬ 
facture  of  osram  lamps  in  view  of  the  prospective  reductions 
in  prices.  However,  the  hostility  created  by  the  scheme  for 
doubling  the  capital  stock  caused  the  directors  to  withdraw  it 
a  few  days  after  its  publication,  although  they  intimate  that 
the  development  of  the  metallic-filament  lamp  department  will 
be  proceeded  with  without  increasing  the  capital  stock.  On 
the  other  hand,  the  Allgem.  Elec.  Ges.,  which  has  taken  the 
lead  in  the  lowering  of  prices,  is  stated  to  have  had  such  a 
step  in  contemplation  for  some  time  past.  The  price  conces¬ 
sions  made  by  the  latter  company,  which  were  first  published 
on  Feb.  3,  are  operative  from  the  first  day  of  the  month,  and 
range  from  10  to  15  per  cent. — Lond.  Elec.  Remew,  Feb.  ii. 

Metallic  Filaments. — B.  Duschnitz. — A  review  of  new 
methods  for  making  metallic  filaments.  The  author  discusses 
the  latest  methods  of  making  filaments  with  the  aid  of  organic 
substances;  the  manufacture  of  filaments  without  organic  sub¬ 
stances  by  a  wet  process  and  the  manufacture  of  bimetallic  fila¬ 
ments  with  a  core. — Elec.  Am.,  Feb.  10. 

Vacuum  Pump  for  Metallic-Filament  Lamp. — See  the  de¬ 
scriptions  of  the  Lowden  pump  below,  under  Units,  Measure¬ 
ments  and  Instruments. 

Generation,  Transmission  and  Distribution. 

Magnetic  Clutch  for  Rolling  Mills. — An  illustrated  descrip¬ 


tion  of  an  electromagnetic  clutch  which  is  in  successful  use 
in  Continental  European  rolling  mills  and  is  made  in  sizes  up 
to  1200  hp.  Its  chief  feature  is  the  simplicity  of  construction. 
It  consists  of  three  parts — the  stationary  magnet  and  the  right- 
hand  and  left-hand  armatures.  As  the  coil,  which  is  the  only 
current-carrying  part  of  the  appliance,  is  held  in  the  stationary 
magnet  frame  and  does  not  revolve,  neither  slip-rings  nor 
current-collectors  are  required. — Lond.  Eng’ing,  Feb.  ii. 

Turbo-Generators. — K  J.  Brunswick. — A  continuation  of  his 
article  on  steam  turbines.  The  author  discusses  the  losses  in 
turbines,  the  thermodynamic  principles  of  operation,  the  power 
required  for  condensation,  the  change  of  consumption  with 
load  and  the  driving  of  electric  generators  by  steam  turbines. 
In  two  tables  the  principal  data  and  figures  are  given  for  the 
various  types  of  commercial  steam  turbines. — UIndustrie  Elec., 
Feb.  10. 

Traction. 

Proposed  Electrification  of  Bavarian  State  Railways. — An 
account  of  a  recent  report  of  J.  Jacquin  to  the  International 
Railway  Congress  in  Brussels.  The  total  average  daily  demand 
is  estimated  as  3400,000  hp-hours,  equivalent  to  an  average 
daily  load  of  142,000  hp.  With  a  load  factor  of  33  per  cent 
and  a  further  allowance  for  extensions  probable  before  1920, 
it  is  estimated  that  there  should  be  provided  a  maximum 
power-station  rating  of  606,000  hp.  Single-phase  operation 
with  a  transmission  e.m.f.  of  50,000  volts  and  a  trolley  e.m.f. 
of  10,000  volts,  which  low  frequency  is  recommended.  The 
discussion  of  the  financial  aspect  of  the  proposition  is  based 
on  a  cost  of  coal  in  the  northern  sections  of  $5.12  per  ton  and 
in  the  southern  sections  of  $5.48  per  ton,  and  a  cost  of  electric 
energy  from  water  in  the  northern  sections  at  from  0.8  to  1.2 
cents  per  kw-hour  and  in  the  southern  sections  at  from  0.4  to 
0.8  cent  per  kw-hour.  The  conclusion  is  reached  that  electric 
energy  would  be  cheaper  than  steam  on  the  southern  lines  and 
on  some  of  the  lines  running  northward. — Elec.  Ry.  Jour., 
Feb.  12. 

United  States  and  Germany. — W.  Fellenberg. — ^Another  in¬ 
stallment  of  his  serial  on  the  development  of  “heavy  electrical 
engineering”  in  the  United'  States  and  Germany.  The  author 
gives  comparative  statistical  data  on  traction  in  both  countries. 
The  total  mileage  of  all  railways  and  tramways  of  Germany  in 
1907  was  only  17  per  cent  of  that  of  the  United  States.  The 
total  length  of  the  German  roads  was  70,012  km  (about  42,000 
miles)  ;  of  these  82.8  per  cent  were  trunk  railroads,  12  per  cent 
light  interurban  railroads,  and  5.2  per  cent  street  railways. 
The  author  then  gives  statistical  data,  illustrated  by  diagrams, 
on  the  development  of  the  street  railways  and  interurban  light 
railways  of  Germany. — Elek.  Zeit.,  Feb.  10. 

One-Thousand-Five-Hundred-Volt  Direct-Current  Railway. 
— An  illustrated  description  of  the  Bellinzona-Mesocco  Rail¬ 
way  in  Switzerland.  It  is  a  direct-current  road  with  a  trolley 
potential  of  1500  volts;  each  car  has  four  750-volt,  65-hp  mo¬ 
tors,  and  multiple-unit  control  is  employed.  The  motors  are 
so  arranged  that  first  the  two  armatures  and  then  the  two 
field  circuits  are  connected  in  series.  Thus  the  two  motors  per 
truck  are  considered  as  a  double  motor  and  as  such  are  con¬ 
nected  in  series  and  parallel. — Elec.  Ry.  Jour.,  Feb.  19. 

Installations. 

The  Flood  in  Paris. — R.  Chasseriaud. — The  first  part  of  an 
account  of  the  damage  which  has  been  done  to  the  electric 
system  of  Paris  by  the  recent  flood.  The  Issy  station  was 
completely  under  water.  The  telephonic  service  was  inter¬ 
rupted,  blit  not  the  telegraphic  service  (with  a  record  of  157,000 
telegrams  in  one  day).  The  wireless  telegraph  station  of  the 
Eiffel  Tower  is  badly  crippled. — La  Lumi^re  Elec.,  Feb.  5. 

Rheostats  for  Feeding  Points.— S.  Ebell. — To  obtain  an  ap¬ 
proximately  constant  voltage  at  the  feeding  points,  the  use  of 
adjustable  series  resistances  is  often  necessary.  The  author 
shows  how  to  calculate  them  and  how  to  arrange  them  in  the 
best  way. — Elek.  Am.,  Feb.  10. 

Wires,  Wiring  and  Conduits. 

Brush  Discharge  from  Transmission  Lines. — E  A.  Watson. 
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— A  paper  read  before  the  (Brit.)  Inst  Ellec.  Eng.,  on  losses 
on  transmission  lines  due  to  brush  discharge,  with  special 
reference  to  the  case  of  direct  current.  The  author  first  dis¬ 
cusses  previous  work  upon  the  subject  of  corona.  He 
then  describes  experiments  upon  the  loss  from  wires  under 
direct-current  pressures.  The  direct-current  stress  required 
to  produce  this  loss  is  found  to  be  the  same  whether  the  wire 
is  positive  or  negative,  provided  it  is  clean.  For  dirty  wires 
the  electric  stress  is  lowered  much  more  for  negative  than  for 
positive  charges.  The  critical  stress  is  greater  the  smaller  the 
diameter  of  the  wires.  An  actual  transmission  line  does  not 
behave  exactly  like  a  clean  wire,  and  a  factor  of  safety  of 
from  1.5  to  2  should  be  allowed.  The  loss  which  occurs  with 
direct  current  when  the  critical  stress  is  exceeded  is  due  to 
the  production  of  gaseous  ions  at  the  surface  of  the  wire. — 
Lond.  Electrician,  Feb.  ii. 

Electrophysics  and  Magnetism. 

Electrical  Effect  af  Ultraviolet  Spectrum. — E.  W.  B.  Gill. — 
When  ultraviolet  light  falls  upon  a  metal  plate  it  is  well  known 
that  negative  ions  are  set  free  at  the  surface  of  the  plate,  the 
effect  being  most  marked  in  the  case  of  zinc.  The  present 
investigation  was  undertaken  to  ascertain  the  relative  powers 
of  each  part  of  the  ultraviolet  spectrum  for  setting  free  nega¬ 
tive  ions.  The  author  gives  a  curve  showing  the  relative  num¬ 
ber  of  ions  set  free  as  a  function  of  the  refractive  index.  The 
electrical  effect  is  just  beginning  about  the  middle  of  the  visible 
spectrum  and  increases  up  to  a  first  maximum  at  1.67,  and 
refractive  index  n  =  1.66,  sinks  to  a  minimum  at  1.67,  and 
reaches  a  second  maximum  for  n  =  1.68,  rapidly  decreasing 
after  that.  The  first  maximum  corresponds  to  the  maximum 
point  of  Pfliiger’s  energy  curve  determined  by  the  bolometer. 
Too  much  stress  should  not,  however,  be  laid  upon  this  fact, 
as  there  is  not  to  be  expected  any  simple  relation  between  the 
energy  of  the  spectrum  and  the  electrical  effect  It  is  probable 
that  the  electrical  action  is  of  the  nature  of  a  resonance  effect, 
in  which  case  the  energy  would  not  be  the  primary  factor 
though  it  would,  of  course,  contribute.  Except  at  the  maximum 
there  is  no  similarity  between  the  energy  curve  of  Pfliiger  and 
the  curve  of  the  author. — Phil.  Mag.,  February. 

Heat  from  Pitchblende. — H.  H.  Poole. — An  account  of  an 
experimental  investigation  in  which  the  author  determined  the 
rate  of  evolution  of  heat  from  pitchblende,  and  found  that,  on 
the  average,  each  gram  of  pitchblende  evolves  0.000061  calorie 
per  hour. — Phil.  Mag.,  February. 

Structure  of  Electric  Field.—].  J.  Thomson. — The  question 
is  raised  whether  the  electric  field  is  made  up  of  tubes  of  elec¬ 
tric  for  re  attached  to  a  corpuscle  spread  out  uniformly  in  all 
directions,  like  the  lines  of  force  round  a  charged  sphere,  or 


whether  the  tube  is  confined  within  a  cone  of  small  vertical 
angle.  On  the  latter  hypothesis  the  author  develops  a  theory 
of  the  structure  of  the  electrical  field,  with  applications  to 
Roentgen  radiation  and  to  light. — Phil.  Mag.,  February. 

Units,  Measurements  and  Instruments. 

Mercury  High-Vacuum  Pump. — An  illustrated  description  of 
a  rotary  mercury  pump  especially  adapted  for  exhausting  metal¬ 
lic-filament  lamps.  The  pump  is  the  invention  of  W.  T.  Low- 
den.  It  consists  of  two  endless  circular  metallic  tubes,  each 


with  a  trap  of  special  design  inserted  at  one  point  in  the  cir¬ 
cumference.  The  tubes  are  attached  to  the  inside  of  the  rim 
of  a  wheel  which  is  rotated  by  a  small  motor  at  a  speed  of 
2  r.p.m.  Each  circular  pipe  forms  a  pump,  the  two  being 
parallel  between  the  rough  vacuum  pump  and  lamps.  From 
one  end  of  each  trap  a  discharge  pipe  leads  to  the  rough 
vacuum  pump,  and  in  each  circular  tube  a  suction  pipe  enters 
adjacent  to  the  trap,  and  connects  with  the  lamps  to  be  ex¬ 
hausted.  ’•The  tubes  contain  sufficient  mercury  to  fill  the  traps 
when  at  the  lowest  point  of  the  travel.  Considering  the  rota¬ 
tion  of  the  tubes,  it  will  be  evident,  looking  at  the  four  diagrams 
of  Fig.  5,  that  while  a  portion  of  the  mercury  will  always  re¬ 
main  as  an  air  seal  in  the  trap,  the  bulk  of  it  being  free  will 
occupy  the  lowest  point  of  system,  and,  acting  as  a  stationary 
piston,  drive  the  air  in  front  through  one  section  of  the  trap 
into  the  delivery  pipe  leading  to  the  rough  vacuum  pump,  while 
at  the  same  time  an  ever-growing  space  will  exist  behind  the 
piston  (between  it  and  the  trap),  creating  a  strong  suction  in 
the  pipe  leading  into  the  lamps.  Moreover,  assuming  the  trap 
to  be  approaching  the  lowest  position,  it  will  be  noticed  that 
while  the  mercury  piston  expels  the  air  in  front  of  it  through 
the  trap,  the  mercury  itself  flows  down  through  the  trap,  ulti¬ 
mately  sealing  the  suction  tube  and  driving  the  air  sucked  into 
the  pump  during  the  previous  revolution  in  front  of  it;  a  little 
further  rotation  and  the  mercury  piston  is  again  formed,  the 
suction  tube  to  the  lamps  is  unsealed  and  the  exhausting  action 
behind  the  piston  recommences.  As  the  traps  are  arranged  at 
opposite  points  in  the  circumference  of  the  wheel,  a  steady 
suction  is  maintained  by;  the  pumps  in  parallel.  With  this 
pump  it  is  possible  to  exhaust  a  set  of  20  lamps,  to  the  stage 
at  which  it  is  safe  to  light  them,  in  two  or  three  minutes. — 
Lond.  Elec.  Reznew,  Feb.  ii.  _ 

Determining  the  Torsional  Angle  of  a  Rotating  Shaft. — F.  J. 
Jervis-Smith. — A  description  of  an  optical-  method  for  read¬ 
ing  the  torsional  angle  of  a  rotating  shaft  The  optical  prin¬ 
ciple  involved  is  similar  to  that  of  the  thaumatrope  of  Paris, 
in  which  on  one  side  of  a  card  the  head  of  a  man  was  painted, 
and  on  the  other  side  a  hat.  When  the  card  was  rotated  by 
means  of  twisted  strings  attached  to  the  opposite  edges  of  the 
card,  the  head  and  hat  appeared  as  one  picture;  the  picture  of 
the  head  is  retained  by  the  organs  of  vision  until  the  hat 
appears,  the  two  separate  impressions  thus  making  one  picture. 
In  the  author’s  apparatus  the  reflecting  dial,  made  of  mirror 
glass,  is  fixed  so  that  its  plane  is  parallel  with  the  axis  of  the 
shaft,  or  spiral  spring,  the  angle  of  twist  of  which  is  to  be 
measured.  The  mirror  is  perforated  in  the  center,  and  through 
the  perforation  passes  the  pivot  which  carries  the  pointer. 
The  pointer  is  deflected  through  an  angle  proportional  to  that 
of  the  twist  of  the  shaft  by  means  of  connecting  links  attached 

to  the  shaft  and  also  to  a  sleeve 
fixed  to  the  shaft.  A  parallel 
beam  of  light  is  projected  on  the 
mirror  dial  by  means  of  two 
plano-convex  lenses,  as  used  in  a 
projection  lantern.  The  image  of 
the  pointer  moving  over  the  di¬ 
vided  scale  can  either  be  viewed 
direct  by  reflection,  or,  which  is 
far  more  convenient,  the  image 
can  be  projected  onto  a  screen 
by  two  achromatic  lenses,  and 
then  it  may  be  viewed  simul¬ 
taneously  by  several  observers. — 
Phil.  Mag.,  February. 

Millivoltmeter  and  Ammeter  for  Direct  and  Alternating  Cur¬ 
rent. — P.  (3ossen. — An  illustrated  description  of  a  new  milli¬ 
voltmeter  and  ammeter  for  new  precision  measurements  with 
direct  and  alternating  current,  the  principle  being  shown  in 
Fig.  6.  a,  b,  c  and  d  are  four  thermo-elements  connected  like 
the  arms  of  a  Wheatstone  bridge.  The  current  to  be  measured 
enters  at  e  and  f  and  heats  the  thermo-elements.  The  latter 
are  so  connected  that  the  thermo-electric  forces  of  o  and  d  are 
added,  also  those  of  b  and  c.  The  dial  instrument  g,  which  is 


Trap  In  Lowest 
Position. 


Suction  Tube  Un¬ 
sealed. 


Trap  In  Highest 
Position. 


Trap  Approaching 
Lowest  Position. 


Fig.  5 — Diagram  Showing  Action  of  Mercury  In  Pump  at  Four  Successive  Positions  During  One 

Revolution. 
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an  ordinary  millivoltmeter  of  the  Desprez-d’Arsonval  system, 
receives  current,  therefore,  from  the  two  parallel  groups,  each 
consisting  of  two  thermo-elements  in  series.  The  thermo¬ 
current  cannot  enter  into  the  outside  line,  while  no  part  of  the 


Fig.  6 — Diagram  Showing  Principie  of  Mlllivoitmeter  and  Am¬ 
meter. 

current  from  the  outside  line  can  flow  through  the  instruments. 
The  instrument  permits  the  measurement  of  alternating  current 
as  well  as  direct  current  within  wide  limits.  Some  precautions 
which  must  be  taken  in  the  construction  of  the  instrument  are 
discussed. — Elek.  Zeit.,  Feb.  10. 

Mercury-Jet  Interrupters. — A.  Soulier. — An  illustrated  de¬ 
scription  of  various  rotating  mercury-jet  interrupters.  The 
occurrence  of  arcs  at  the  rupture  of  the  circuit,  which  would 
result  in  oxidation  of  the  mercury,  is  avoided  by  Ailing  the  in¬ 
terrupter  with  hydrogen  or  illuminating  gas.  These  inter¬ 
rupters  are  specially  useful  for  Roentgen-ray  work.  For  opera- 
.tion  w'ith  alternating  current  they  are  driven  by  a  synchronous 
motor,  the  arrangement  being  such  that  the  circuit  is  closed 
when  the  current  wave  passes  through  zero  and  the  circuit  is 
opened  when  the  current  is  a  maximum.  Such  interrupters 
may  also  be  used  for  rectifying  alternating  current. — L’lndus- 
trie  Elec.,  Feb.  10. 

Ballistic  Measurements. — E.  Behne. — The  magnetic  proper¬ 


ties  of  an.  iron  sample  in  ring  form  can  be  determined  by  a 
ballistic  test  by  measuring  the  quantity  of  electricity  induced 
in  a  secondary  winding  by  a  variation  of  the  exciting  current 
and  from  calculating  therefrom  the  change  of  induction.  There 


Fig.  7 — Ballistic  Measurements. 

is  a  source  of  error  in  this  test,  due  to  the  non-uniform  dis¬ 
tribution  of  the  magnetic  flux  over  the  cross-section  of  the 
sample.  The  author  shows  that  no  correction  due  to  this  fact 
is  necessary  in  practice  as  long  as  the  ratio  of  ro  to  ri  in  Fig.  7 
is  less  than  1.4. — Elek.  Zeit.,  Feb.  10. 

Telegraphy,  Telephony  and  Signals. 

High-Frequency  Resistance  of  Metallic  Wires. — J.  A.  Flem¬ 
ing. — An  account  of  some  measurements  of  the  high-frequency 
resistance  of  certain  standard  sizes  of  copper  wires  with  his 
differential  electric  thermometer.  The  results  show  a  very 
fair  agreement  between  the  experimental  values  of  the  high- 
frequency  resistance  and  the  values  found  by  the  Russell  or 
Kelvin  formulas  for  straight  round  sectioned  metallic  wires. 
With  the  thermo-electric  hot-wire  ammeter  there  is  now  no 
difficulty  in  making  such  measurements  of  high-frequency  re¬ 
sistance  and  current  as  will  enable  a  radiotelegraphist  to  meas¬ 
ure  the  power  dissipated  as  heat  in  antennae  or  in  other  radio¬ 
telegraphic  circuits. — Lond.  Electrician,  Feb.  ii. 

Automatic  Telephone  System. — The  Arst  part  of  a  detailed 
and  profusely  illustrated  description  of  the  telephone  system 
of  the  Automatic  Electric  Company,  of  Chicago. — Lond. 
Eng’ing,  Feb.  il. 

Miscellaneous. 

Porcelain. — J.  and  M.  Rousseau. — The  Arst  part  of  an  article 
describing  the  different  steps  in  making  articles  or  appliances 
of  porcelain  for  electrical  purposes. — ^Industrie  Elec.,  Feb.  10. 
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New  Apparatus  and  Appliances 


THE  ELECTRIC  COMMERCIAL  VEHICLE  AT  THE 
CLOSE  OF  1909. 

By  j.  H.  Vail. 

In  the  business  progress  of  the  electric  vehicles,  the  year 
1909  has  witnessed  a  distinct  advance.  The  more  progressive 
central  stations  recognize  the  growing  value  of  this  new  Aeld 
for  selling  energy,  the  importance  of  which  was  previously 
unsuspected,  while  the  most  up-to-date  business  concerns  are 
interested  in  the  investigation  of  their  costs  of  teaming,  and 
aiming  to  introduce  the  more  economical  methods  of  electric 
commercial  trucks  and  delivery  wagon  service.  Electric  run¬ 
abouts,  victories  and  coupes  are  admitted  by  all  users  to  be 
the  par-excellence  for  safety  and  reliability  for  business  calls 
and  domestic  service,  and  a  mark  of  the  social  standard  of  the 
owner. 

.\t  the  close  of  1908  there  were  Ave  central  stations  using 
electrics  in  their  daily  operations.  Compared  with  this  we 
And  at  the  close  of  1909  central  stations  in  the  following  cities 
have  adopted  electrics:  New  York,  Brooklyn,  Philadelphia, 
Boston,  Rochester,  Buffalo,  Cleveland,  Atlantic  City,  Chicago, 
Des  Moines,  New  Bedford,  Cedar  Rapids,  Davenport,  St. 
Louis,  Rio  Janeiro. 

There  can  be  no  doubt  of  the  awakened  interest  on  the 
part  of  progressive  business  concerns,  in  those  cities  where 
the  electric  light  company  takes  the  lead.  The  annual  income 


to  electric  lighting  companies  from  charging  electric  vehicles 
now  ranges  from  $500  to  $50,000  per  year.  The  kw-hours  of 
electrical  energy  sold  by  meter  for  charging  electric  vehicles,  by 
one  company  active  in  this  Aeld  of  enterprise,  in  a  city  of  less 
than  300,000  population,  were  as  follows :  In  1906  the  average 
monthly  consumption  was  23,828  kw-hours.  In  1909  the  aver¬ 
age  monthly  consumption  was  46,720  kw-hours,  or  for  the 
years  1906  to  1909  inclusive  1,749,373  kw-hours,  sold,  exclusive 
of  energy  used  for  the  company’s  own  vehicle  service. 

It  is  an  important  fact  recognized  by  all  that  this  revenue 
is  proAtable  in  a  larger  degree  than  any  other  service  supplied, 
for  two  leading  reasons.  First,  the  income  is  derived  during 
hours  of  minimum  demand  that  were  hitherto  unproAtable. 
Second,  no  company  has  been  obliged  to  invest  any  new  money 
in  station  equipment  to  serve  this  class  of  business.  What 
other  kind  of  business  can  be  named  that  will  introduce  like 
conditions  to  any  electric  light  and  power  company? 

Of  the  total  number  of  commercial  electric  vehicles  in  use 
the  General  Vehicle  Company  has  manufactured  upwards 
of  1600.  These  electric  vehicles  embody  the  adoption  of  all 
the  valuable  features  that  make  for  reliability,  economy,  dura¬ 
bility,  general  excellence  in  simplicity  of  design,  and  highest 
class  workmanship  and  materials. 

The  rejection  of  hundreds  of  ideas  that  have  been  found 
impracticable,  or  that  for  any  reason  would  in  some  detail 
have  reduced  the  value  of  the  machine  to  its  owmer,  is  best 
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2-ton  trucks,  and  six  3J<2-ton  trucks.  (Fig.  i.)  These  trucks 
in  daily  service  each  deliver  their  full  load  capacity  of  goods, 
making  as  high  as  250  delivery  stops  per  truck  in  daily  trips 
of  from  35  to  50  miles.  The  estimated  supply  of  electrical 
energy  is  from  85,000  to  100,000  kw-hours  per  year. 

The  Motor  Delivery  Company,  as  mail  contractor  in  New 
York  City,  operates  sixteen  electrics  of  1000  lb.,  2000  lb.,  4000 
lb.  and  7000  lb.  load  capacity  (Fig.  2),  and  during  the  recent 
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Fig.  2 — U.  S.  Mall  Wagon. 


ages  in  reliability,  economy  and  utility.  What  better  can  the 
electric  light  company  require  than  a  new  source  of  profitable 
revenue,  or  the  business  man  that  the  electric  commercial 
saves  him  money?  This  whole  matter  is  not  one  of  sentiment, 
but  a  proposition  of  dollars  earned  by  enterprising  progress. 
Of  the  types  of  electrics  which  have  met  the  favor  of  the  busi¬ 
ness  public,  a  few  are  selected  for  illustration. 

The  Whites  Express  Company,  of  Brooklyn,  operates  four 


Early  orders  of  1902  and  1903  have  been  followed  by  repeat 
orders  from  year  to  year,  so  that  many  of  the  brewery  equip¬ 
ments  comprise  the  early,  also  the  most  recent  types  of 
vehicles.  The  3l^-ton  and  5-ton  trucks  are  used  for  a  great 
variety  of  heavy  trucking.  The  amount  of  energy  for  a  full 
battery  charge  for  the  354-ton  truck  is  39  kw-hours,  and  for 
the  5-ton  truck,  47  kw-hours. 

There  is  every  evidence  that  the  electric  commercial  vehicle 


Fig.  1 — Electric  Express  Vehicles. 


Fig.  3 — Delivery  Wagon. 
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with  its  customers  through  the  inspectors  of  its  engineering 
department. 

The  salient  points  of  the  electric  commercial  vehicles  made 
by  this  company  are  the  one-motor  drive,  roller  bearings,  en¬ 
larged  battery  capacity,  and  a  conservative  rating  based  on  a 
liberal  factor  of  safety  throughout  all  details  of  the  vehicle. 
The  combination  of  these  features  results  in  a  marked  reduc¬ 
tion  in  weight,  an  increased  mileage  per  battery  charge,  reduced 
battery  maintenance  and  not  less  than  50  per  cent  increase  in 
efficiency  over  all  electrics  using  two  or  more  motors. 

It  is  recognized  that  the  large  adoption  of  the  electric  com¬ 
mercial  vehicle  must  come  through  the  education  of  the 
central  station  manager  up  to  the  value  of  the  vehicle  as  a 
revenue  producer,  and  of  the  business  men  up  to  the  advant- 


holiday  period  several  extra  machines  were  impressed  into 
service.  The  quantity  of  mail  hauled,  the  promptness  of 
delivery,  and  the  aggregate  excellence  of  the  electric  mail 
service  ’exceeded  all  previous  experience  of  the  New  York 
City  post  office. 

Purchasers  of  delivery  wagons  of  1000  lbs.  and  2000  Ifis. 
capacity  frequently  order  five  to  twenty-five  wagons  per  cus¬ 
tomer.  Department  stores  and  others  find  they  can  rely  on 
making  from  100  to  200  delivery  stops  per  wagon  in  circuits  of 
40  to  50  miles,  on  a  single  charge  of  battery.  The  amount  of 
energy  for  a  full  battery  charge  for  the  looo-lb.  wagon  (Fig. 
3)  is  19  kw-hours,  and  for  a  2000  lb.  wagon,  23  kw-hours  of 
electrical  energy. , 

The  5-ton  truck  (Fig.  4)  is  one  of  the  brute  type  of  com¬ 
mercial  electrics.  Many  of  the  prominent  brewers  have  dem¬ 
onstrated  the  economic  advantages  of  electric  delivery  service. 
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evidenced  by  the  readiness  of  the  General  Vehicle  Company 
to  give  to  its  customers  a  guarantee  contract  limiting  the 
annual  cost  of  up-keep  for  a  period  of  years  within  a  fixed 
sum;  thus  eliminating  at  once  all  uncertainty  on  the  part  of 
the  owner  as  to  what  may  be  the  cost  of  maintenance  of 
tires,  wheels,  chains,  axles,  bearings,  springs,  steering  gear, 
controller,  motor  and  battery.  It  also  appreciates  the  import¬ 
ance,  and  profits  by  the  experience,  of  being  in  frequent  touch 
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has  come  to  stay.  The  gradual  emancipation  of  the  horse  from  and  1300  r.p.m.  The  current  consumption  is  said  to  be  0.20 
the  strenuous,  life-consuming  work  of  hauling  city  traffic,  in-  amp.  The  switch  possesses  a  molded  rubber  handle,  which 

prohibits  the  possibility  of  obtaining  a  shock  when  making 
speed  changes.  By  the  operatimi  of  a  single  thumbscrew  on 
the  side  of  the  fan,  the  latter  can  be  secured  at  any  desired 
angle.  The  8-in.  fan  is  said  to  weigh  less  than  6  lb.,  so  it  is 
^  readily  portable.  The  universal  oscillating  fan  built  by  the 

mIP  g  i'  I  company  is  shown  in  Fig.  2.  The  oscillating  device  consists 

I _  i  II  I  of  a  worm-gear  attachment  placed  immediately  behind  the 

My  blades,  and  enclosed  in  an  oil-tight  receptacle.  The  gears  thus 
run  in  oil  so  that  noiseless  operation  is  assured.  By  simply 
changing  the  thumbscrew  on  the  top  of  the  oscillating  device 
any  desired  degree  of  sweep,  from  180  down  to  no  sweep,  may 
iJ  be  secured.  The  worm  gear  and  worm  are  made^of  hardened 
steel  and  bronze,  and  the  fan,  having  a  universal  arrangement, 
may  be  as  a  or  oscillator.  Large 

brushes  are  used,  preventing  rotation  the  holder  and  thus 
obviating  unnecessary  noise.  The  oscillating  fans  are  built 
1 2-in.  and  i6-in.  sizes  for  standard  circuits. 


PORTABLE  STORAGE  BATTERY  FAN 


Brewer’s  Truck. 


The  accompanying  illustration  shows  a  portable  storage-bat¬ 
tery  fan  built  by  the  Portable  Battery  Fan  Company,  1005  I^ace 
Street,  Philadelphia,  Pa.  A  9-in.,  2-volt  fan  motor  is  placed 
on  top  of  a  jar  containing  the  battery  so  that  the  outfit  is 


creased  street  space,  improved  sanitary  conditions  and  decrease 
of  street  noises  are  visions  of  the  not  far  distant  future. 


COLONIAL  FAN  MOTORS. 


Fig.  I  herewith  shows  an  8-in.  universal  desk  fan  brought 
out  by  the  Colonial  Fan  &  Motor  Company,  of  Warren,  Ohio. 
This  size  of  fan  has  been  developed  for  use  in  offices,  resi- 


Fig.  1 — Colonial  Universal  Fan. 


dences,  hotels,  hospitals,  etc.,  where  it  may  be  used  to  advan¬ 
tage.  It  possesses  a  universal  attachment,  so  it  can  be  placed 


Portable  Storage  Battery  Fan. 


readily  portable,  weighing  as  it  does  about  25  lb.  The  single 
cell  of  battery  is  said  to  store  200  amp-hours  of  energy  and 
the  fan  is  guaranteed  to  run  for  50  hours  on  a  single  charge. 
Two  pasted  lead  plates  of  great  thickness  are  employed  in  an 
electrolyte  of  dilute  sulphuric  acid,  and  the  positive  plate  rests 
on  the  bottom  of  the  jar  and  in  a  horizontal  position.  The 
negative  plate  is  also  arranged  horizontally  and  a  gas  vent 
is  provided  in  the  center  of  the  cover  just  beneath  the  base  of 
the  motor.  The  fan  is  remarkably  quiet  in  operation  and  gives 
a  gentle  breeze,  such  as  would  be  desired  in  a  sickroom  or  in 
a  bedroom  to  keep  the  air  in  circulation  without  draft. 


OIL  AND  TRANSFORMER  DRYING  DEVICE 


Fig.  2. — Colonial  Oscillating  Bracket  Fan. 


Experience  has  demonstrated  that  it  is  practically  impossible 
to  prevent  moisture  from  being  deposited  in  transformers  dur¬ 
ing  transportation  or  storage,  as  condensation  takes  place  on 


on  a  desk  or  affixed  to  the  wall,  and  is  equipped  with  a  three- 
speed  resistance  base  giving  speeds  of  2000  r.p.m.,  1700  r.p.m. 
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the  surface  of  the  oil  and  metallic  surfaces  whenever  these  are 
cooler  than  the  surrounding  air.  It  is  of  the  utmost  im¬ 
portance,  therefore,  that  adequate  means  be  provided  for  drying 
out  the  transformer  and  oiL 

The  device  shown  diagrammatically  in  the  cut,  designed  for 
this  purpose  by  the  General  Electric  Company,  consists  of  a 
hot-air  furnace,  positive-pressure  blower,  dust  collector,  driving 
motor,  and  necessary  piping,  pulleys  and  belt  Hot  air,  free 
from  dust,  is  forced  into  the  transformer  through  the  oil  valve 
in  the  base  of  the  tank. 

The  hot-air  furnace  contains  a  3-in.  wrought-iron  coil  suitably 
supported  inside  a  sheet-iron  casing,  the  whole  being  mounted 
on  a  cast-iron  base.  .The  furnace  is  designed  in  a  manner 
similar  to  a  self-feeding  stove,  two  doors  being  provided,  one 
at  the  top  of  the  furnace  for  the  admission  of  fuel,  and  one  at 
the  bottom  for  removing  the  ashes  and  also  regulating  the 
draft.  Wood  and  charcoal  have  proved  in  actual  experience 
to  produce  very  satisfactory  results  as  fuel,  but  hard  coal  may 
also  be  used  if  forced  draft  is  provided,  which  can  be  easily 
accomplished  by  tapping  the  pipe  between  the  blower  and  the 
furnace.  Standard  3-in.  wrought-iron  piping  is  used  through¬ 
out. 

The  positive-pressure  blower  has  a  normal  rating  of  300  cu. 
ft.  of  free  air  per  minute  delivered  at  a  pressure  of  6  lb.  per 
square  inch,  is  designed  for  a  speed  of  600  r.p.m.,  and  requires 
IS  hp  to  drive  it  when  delivering  normal  output. 

The  dust  collector,  or  air  filter,  consists  of  a  perforated  sheet- 
metal  pipe  4.5  in.  in  diameter,  connected  to  the  blower  with  a 


AN  ELECTRICALLY  EQUIPPED  ICE-CREAM 
FACTORY. 

An  example  of  the  modern  ice-cream  factory  employing  the 
latest  methods  of  production  is  that  of  E.  A.  Caum  at  Altoona, 
Pa.  This  plant  has  a  capacity  for  making  and  storing  3000  gal. 
of  ice  cream  daily,  besides  producing  10  tons  of  ice  and  the 
equivalent  of  30  tons  of  refrigeration.  This  latter  brine-re¬ 
frigerating  system  is  used  to  reduce  the  temperature  in  two 
ice-storage  rooms,  two  milk  and  cream  rooms,  two  hardening 
rooms,  and  the  retail  sales  cabinets,  besides  removing  heat 
from  the  ice-making  apparatus  and  the  ice-cream  mixing  and 
freezing  machines. 

The  brine  in  the  refrigerating  system  is  cooled  by  the  ex¬ 
pansion  of  ammonia  gas,  previously  liquified  by  a  30-ton 
Larsen-Baker  compressor.  This  compressor  is  driven  through 
a  Morse  chain  transmission  by  a  50-hp,  200-volt,  60-cycle,  two- 
phase  induction  motor.  The  brine  is  circulated  by.  a  S-in. 
Aldrich  triple  brine  pump  driven  by  a  5-hp  motor. 

In  the  ice-cream  making  department,  two  Miller  Ehiplex  ice¬ 
cream  mixers,  having  a  capacity  of  150  gal.  each,  are  installed. 
These  are  connected  by  German  silver  pipes  to  the  refrigerating 
system,  and  are  driven  by  2-hp  motors.  Directly  underneath 
the  mixing  room  is  the  freezing  department,  where  are  located 
two  Miller  upright  cream  freezers,  each  of  60-gal.  capacity  per 
hour,  and  similarly  chain  driven  by  electric  motors.  In  these 
machines  connection  to  the  refrigerating  system  takes  the  place 
of  ice  for  the  freezing  operation.  After  being  partly  frozen 


Oil  and  Transformer  Drying  Apparatus. 


suitable  elbow  and  forms_  the  point  of  entrance  of  the  air  to 
the  blower.  Cheesecloth  should  be  tied  around  the  pipe  so  that 
the  air  in  entering  the  blower  may  pass  through  it  and  the  dust 
be  retained  in  its  meshes. 

.A.ny  available  steam  engine,  gas  motor,  electric  motor,  etc., 
will  drive  the  blower  satisfactorily. 

The  piping  between  the  furnace  and  oil  tank  is  extended 
above  the  oil  level  to  prevent  flooding  the  furnace  with  oil  if 
the  valve  in  the  base  of  the  tank  is  not  closed  when  the  blower  is 
stopped. 

The  method  of  its  operation  is  as  follows:  After  the  fire 
has  been  started  in  the  furnace  the  fan  should  be  put  into 
operation.  The  air  is  drawn  through  the  dust  collector,  which 
frees  it  from  all  impurities,  and  is  then  heated  in  the  furnace  to 
approximately  100  deg.  C.  The  hot  air  being  forced  through 
the  transformer  and  oil  at  a  pressure  of  6  lb.  per  square  inch, 
absorbs  all  the  moisture  and  raises  the  dielectric  strength  of 
both  the  oil  and  windings  to  its  original  value.  No  hard  and 
fast  rule  can  be  given  as  to  the  time  actually  required  for 
thoroughly  drying  out  the  transformer,  but  it  is  believed  for 
ordinary  cases  of  moisture  that  a  lo-hour  run  after  maximum 
temperature  is  attained  will  be  sufficient.  Breakdown  tests 
should  be  made  from  time  to  time  on  samples  of  the  oil  taken 
from  the  transformer  and  the  drying  continued  until  the  oil 
is  able  to  withstand  a  puncturing  test  at  the  e.m.f.  and  distance 
prescribed  by  the  transformer  manufacturer. 


in  these  machines,  the  cream  is  run  out  into  the  delivery  cans 
of  various  sizes  and  transferred  to  the  cooling  rooms,  where  it 
remains  until  sold. 

Before  refrigeration  was  installed,  the  common  practice  was 
followed  of  putting  the  ice  cream  as  frozen  into  a  big  tub, 
from  which  it  was  measured  into  the  cans  and  packed  for  ship¬ 
ment.  This  required  packing  the  cream  twice  daily,  and  the 
ice  bills  alone  at  that  time  amounted  to  $15  or  $20  a  day,  a 
figure  which  contrasts  largely  with  the  present  total  cost  of 
running  the  plant  since  refrigeration  has  been  operated. 

A  Creasy  ice  crusher  and  pasteurizing  machine  and  butter 
chum  and  worker  are  also  installed  in  the  Caum  factory,  be¬ 
ing  driven  by  a  3-hp  electric  motor.  Two  i6-in.  Hill  deep-well 
pumps,  each  capable  of  delivering  50  gal.  of  water  per  minute, 
are  driven  by  5-hp  motors. 

The  power  supplied  to  the  plant  is  two-phase,  60-cycle,  alter¬ 
nating  current  at  200  volts.  All  the  motors  are  controlled 
from  a  starting  panel  which  carries  the  auto-starter  for 
the  50-hp  motor,  the  simple  starting  switches,  the  lighting  snap 
switches,  and  the  service  watt-hour  meter. 

The  present  connected  motor  load  aggregates  72  hp,  which 
is  operated  from  two  and  one-half  to  three  hours  per  day. 
For  this  service  the  energy  bill  is  about  $55  monthly,  which 
covers  all  the  costs  of  pumping,  refrigerating,  freezing  and 
churning.  All  of  the  motors  above  mentioned  were  supplied  by 
the  Westinghouse  Electric  &  Manufacturing  Company. 


and  works  equally  well  in  either  position.  Ball  bearings  carry 
the  body,  and  a  three-speed  switch  is  furnished.  A  worm- 
gear  mechanism  of  liberal  proportions  is  utilized,  and  being 


TO  HEIGHTEN  AND  FLATTEN  THE  CENTRAL 
STATION  LOAD  CURVE.. 


During  the  past  five  years  much  excellent  work  has  been 
done  by  a  relatively  small  number  of  central  stations  in  de¬ 
vising  and  putting  into  effect  methods  for  increasing  and  flatten¬ 
ing  the  load  curve,  and,  generally,  in  systematizing  the  com¬ 
mercial  side  of  electrical  supply.  The  results  have  abundantly 
justified  the  effort  expended,  but,  nevertheless,  the  number  of 
central  stations  engaged  in  such  work  is  a  very  small  percent¬ 
age  of  the  total  of  about  5500  in  this  country.  Without  doubt, 
one  reason  for  this  backwardness  is  the  large  amount  of  detail 
involved  in  organizing  a  “New  Business”  campaign  which  will 
be  in  accord  with  the  best  tried  experience  throughout  the 
country,  and  in  systematically  carrying  out  any  campaign  of 
this  character.  Owing  to  the  many  and  rapidly  increasing  lines 
along  which  the  use  of  electrical  energy  may  by  systematic 
effort  be  extended,  the  difficulty  is  a  real  one  and  heretofore 
has,  with  a  few  exceptions,  been  only  overcome  by  stations 
who  could  afford  to  engage  experts  for  this  special  work. 

In  order  to  meet  these  conditions,  and  others  which  have 
prevented  the  great  majority  of  central  stations  from  profiting 
by  the  successful  experience  of  more  favorably  situated  com¬ 
panies,  the  Central  Station  Development  Company  has  been 
formed  to  assist  electric  lighting  companies  in  systematically 
building  up  their  business  according  to  the  methods  which  have 
brought  success  wherever  tried.  The  object  of  the  company 
is  not  only  to  develop  and  put  into  effect  specific  central-station 
campaigns,  but  also  to  establish  complete  “New  Business”  de¬ 
partments,  with  records  and  full  working  systems  whereby  the 
central  station  may  intelligently  and  effectively  exploit  any 
article,  apparatus  or  device  that  will  tend  to  increase  and  equal¬ 
ize  the  load.  The  company  will  also  make  expert  investigations 
of  revenue  conditions,  and  cover  the  commercial  departments  of 
central  stations,  either  temporarily  until  a  new  system  has  been 
established,  or  permanently  in  an  advisory  capacity. 

The  president  of  the  Central  Station  Development  Company, 
the  headquarters  of  which  is  at  Cleveland,  Ohio,  is  Mr.  E.  J. 
Kulas,  who  is  widely  known  as  an  expert  in  electrical  affairs, 
and  an  authority  on  modern  central-station  accounting.  The 
vice-president  is  Mr.  W.  H.  Wissing,  whose  work  in  St.  Louis 
in  charge  of  a  central-station  “New  Business”  department  at¬ 
tracted  wide  attention,  and  who  for  some  years  has  made  a 
close  study  of  everything  connected  with  the  sale  of  energy 
and  the  relations  between  the  central  station  and  the  public 
which  it  serves.  Supporting  them  is  a  staff  of  central-station 
experts  of  long  training  and  experience  in  the  various  lines 
of  work  in  which  they  will  be  engaged.  The  company  has 
prepared  a  central-station  handbook,  which,  among  other  con¬ 
tents,  contains  full  data  and  information  covering  12  carefully 
planned  “New  Business”  campaigns,  and  also  a  complete  sys¬ 
tem  for  a  commercial  department,  comprising  all  the  necessary 
records,  applications,  forms,  contracts,  etc. 


Fig.  1 — Peerless  Universal  Fan, 


placed  in  a  dust-proof  case,  and  thoroughly  lubricated,  dura¬ 
bility  is  assured.  If  desired,  a  simple  adjustment  throws  out 
the  oscillating  device  by  shifting  a  pin  at  the  actuating  lever. 


Fig.  2 — Peerless  Oscillating  Fan, 


The  fan  is  made  in  12-in.  sizes  for  iio-volt  and  220-volt  cir¬ 
cuits.  The  Universal  fan  is  made  in  8-in.,  12-in.  and  i6-in.  sizes 
for  standard  circuits. 


WESCO  FAN  MOTORS 


The  Wesco  Supply  Company,  of  St.  Louis,  is  marketing  an 
8-in.  fan  which  will  operate  on  either  direct  or  60-cycle  alter¬ 
nating-current  circuits  of  100  volts  to  115  volts.'  This  fan  is 
of  sturdy  construction,  the  base  and  body  being  made  of  cast 
iron  and  the  guards  and  blades  are  of  lacquered  brass.  It  has 
a  trunnion  movement  of  such  design  that  the  motor  can  be 
adjusted  to  any  position.  The  change  from  desk  to  bracket 
type  is  accomplished  by  simply  loosening  the  wing  screw  and 
adjusting  body  to  the  proper  angle.  This  company  is  also  offer- 
in  this  season  a  “Wesco”  alternating-current  oscillating  fan  of 
the  positive-acting  geared  type.  The  fan  closely  follows  the 
general  design  of  “Wesco”  alternating-current  fans  and  is 
equipped  with  a  modified  form  of  convertible  base  which  not 
only  permits  the  desk  fan  to  be  changed  into  a  bracket  type, 
but  gives  the  much  desired  trunnion  effect  by  allowing  the 
motor  to  be  tipped  up  or  down  without  interferring  with  its 
oscillation.  This  feature  permits  the  fan  to  be  used  as  a  bracket 
type  at  a  height  of  7  ft.  or  8  ft.  from  the  floor,  where  the  fan  can 
be  adjusted  to  blow  over  the  heads  or  toward  the  occupants  of 
the  room.  The  adjustment  is  secure  whatever  the  position  of 
the  fan  body. 


PEERLESS  FAN  MOTORS 


The  Peerless  Electric  Company,  Warren,  Ohio,  has  brought 
out  new  universal  and  oscillating  fans  this  season.  The  uni¬ 
versal  8-in.  fan  is  shown  in  Fig.  i.  It  is  said  to  weigh  less 
than  5  lb.,  and  has  an  8-in.  propeller.  The  full  range  of  ad¬ 
justments  is  obtained  in  bracket  position,  the  fan  locking  in 
place  with  a  light  pressure  of  a  T-handle  at  the  trunnion.  Rec¬ 
tangular  brushes  are  used,  and  compact  holders  avoid  unneces¬ 
sary  pressure,  although  permitting  ready  inspection,  adjust¬ 
ment  and  renewal.  The  field  coils,  magnet  frame,  armature 
core  and  windings,  as  well  as  the  other  electrical  features,  are 
designed  with  special  reference  to  durability  and  efficiency. 
The  oscillating  fan  is  shown  in  Fig.  2,  and  embodies  a  positive 
drive  oscillator  mechanism  which,  although  unique,  is  not  freak¬ 
ish.  The  extreme  range  of  oscillations  is  no  deg.,  and  an  easy 
means  is  provided  for  reducing  this  travel  at  will.  The  fan  is 
adjustable  as  a  desk  or  bracket  fan  without  tools  or  adapters, 
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ELECTRIC  LABORATORY  HOT-PLATES. 

A  new  line  of  electrical  laboratory  hot-plates  is  being  placed 
on  the  market  by  the  Hoskins  Manufacturing  Company,  Detroit. 
These  hot-plates,  which  are  made  in  four  different  designs, 
produce  surface  temperatures  up  to  900  deg.  Fahr.  and  operate 
on  either  alternating  or  direct  current.  They  are  built  for 
both  iio-volt  and  220-volt  circuits.  One  of  the  designs  with 
three-heat  control  is  shown  in  the  accompanying  illustration. 

The  distinctive  feature  of  these  hat-plates  is  that  they  con- 


Electrical  Laboratory  Hot-Plate. 


tain,  in  common  with  all  Hoskins’  products,  the  nickel-chro¬ 
mium  heating  element  produced  by  this  company.  This  re¬ 
sistance  material  was  developed  in  connection  with  the  design 
of  high-temperature  electric  furriaces  for  industrial  work. 
That  it  stands  up  under  extreme  operating  conditions  is  well 
indicated  by  the  fact  that  in  one  of  the  Chicago  Department 
of  Public  Works  laboratories  a  large  hot-plate,  wound  with 
this  resistance  element,  has  served  considerably  more  than  a 
year,  day  and  night,  and  frequently  without  interruption,  for 
more  than  a  month  at  a  time. 


MEETING  OF  TECHNICAL  PUBLICITY 
ASSOCIATION. 

The  February  meeting  of  the  Technical  Publicity  Association, 
held  in  the  galleries  of  the  National  Arts  Club,  14  Gramercy 
Park,  New  York,  Feb.  10,  was  in  the  nature  of  an  experience 
meeting  on  the  subject  of  “Catalogs.”  Considerable  sentiment 
in  favor  of  adopting  standard  sizes  for  commercial  literature 
of  this  sort  was  manifested  at  the  meeting.  Many  complained 
of  the  non-uniformity  and  lack  of  system  in  catalogs,  making 
them  difficult  to  file. 

.\  paper  on- the  subject,  by  Mr.  Martin  P.  Rice,  head  of  the 
publication  bureau  of  the  General  Electric  Company,  at  Sche¬ 
nectady,  N.  Y.,  was  read  and  many  attractive  specimens  of 
current  catalogs  were  exhibited  by  the  speaker  and  also  by 
other  members  of  the  association.  Mr.  J.  George  Frederick, 
editor  of  Printers’  Ink,  dwelt  on  the  logical  relation  of  catalogs 
to  an  advertising  campaign  and  spoke  in  favor  of  giving  wider 
publicity  to  the  catalog  to  increase  its  distribution.  Mere  list¬ 
ing  of  goods  and  prices,  he  declared,  should  come  after  an 
impression  has  been  made  upon  the  reader  by  the  catalog. 
Mr.  Leroy  Fairman,  editor  of  Advertising  and  Selling,  advo¬ 
cated  the  importance  of  making  things  perfectly  plain  in  litera¬ 


ture  of  this  sort.  “There  is  danger,”  he  said,  “in  assuming 
that  people  who  read  catalogs  know  more  than  they  really  do 
know.” 

Mr.  A.  P.  Waterman,  advertising  manager  of  the  Holtzer- 
Cabot  Electric  Company,  brought  to  the  attention  of  the  mem¬ 
bers  a  special  cover  for  catalogs.  This  is  in  the  form  of  a 
binder  for  loose  leaf  sheets,  or  sections  of  sheets,  held  together 
by  fasteners,  the  back  of  binder  being  so  folded  that  it  will 
expand  to  accommodate  a  great  number  of  additional  leaves. 
Mr.  C.  R.  Lippmann,  advertising  manager  of  Genuine  Bangor 
Slate  Company,  stated  that  certain  engineering  and  architec¬ 
tural  societies  have  adopted  5  in.  x  8  in.  as  standard  size  for 
catalogs,  which  is  a  convenient  pocket  size.  Mr.  Vechten  War¬ 
ing  stated  that  any  book  ^  in.  thick  or  thicker  should  be  let¬ 
tered  on  the  back  for  easy  finding.  Referring  to  the  juxta¬ 
position  of  cuts  and  reading  matter,  he  thought  it  far  better 
advertising  policy  to  say  underneath  a  cut  what  it  is,  rather 
than  designate  it  by  letters  or  numbers.  Sectional  drawings 
should  be  transformed  into  perspective  drawings  for  easy  read¬ 
ing  and  understanding.  He  considered  that  a  title  alone  on 
title  page  is  poor  business,  as  there  is  abundant  room  there  for 
some  strong  selling  argument. 

Mr.  F.  F.  Coleman  mentioned  an  interesting  experience  in 
connection  with  the  filing  of  catalogs  which  varied  in  size  from 
3  in.  X  5  in.  to  15  in.  x  24  in.  and  various  intermediate  sizes. 
He  advocated  catalog  sizes  6  in.  x  9  in.  and  9  in.  x  12  in.,  and 
that  catalogs  intended  to  be  filed  away  for  reference  should 
be  made  of  uniform  size.  Mr.  F.  E.  Dayton,  of  Rodgers  & 
Company,  said  that  9-in.  x  12-in.  size  has  been  adopted  by 
Master  Car  Builders’  Association  and  that  books  which  are  to 
be  kept  for  a  long  time  should  be  bound  on  the  long  dimension. 
Mr.  Hal  Marchbanks,  of  the  Hill  Print  Shop,  spoke  in  favor 
of  simplicity  in  cataloging  and  presenting  a  technical  product. 

Chairman  H.  M.  Davis,  of  the  committee  on  the  proposed 
Uniform  Advertising  Contract,  reported  that  the  final  draft 
of  the  contract,  which  had  been  discussed  at  several  of  the 
previous  jnonthly  meetings,  had  been  adopted  by  the  members 
of  the  association  without  a  dissenting  vote.  Forty-eight  votes, 
representing  37  companies,  were  received.  A  number  of  new 
members  were  admitted  into  the  association.  At  the  next 
monthly  open  meeting  and  dinner,  to  be  held  Thursday,  March 
10,  at  the  National  Arts  Club,  the  proposed  increase  in  second- 
class  mail  matter  will  be  discussed. 


ELECTRIC  GAS-STOVE  LIGHTER. 

A  new  electric  gas-stove  lighter  avoids  the  litter  and  annoy¬ 
ance  incident  to  the  use  of  matches.  The  igniton  features  of  this 
device  is  a  protected  spark-gap  mounted  at  the  end  of  a 
hollow  rod  which  is  inserted  in  an  insulating  handle  carrying 
a  push-button.  A  flexible  insulated  conductor  cable  connects 
the  spark-gap  to  the  secondary  terminals  of  a  small  battery- 
operated  induction  coil.  This  coil  and  its  dry  cells  are  enclosed 
in  a  compact  case  intended  to  be  hung  near  the  burner,  prefer¬ 
ably  from  the  perforated  metal  platform  on  the  top  of  the  gas 
range. 

The  push-button  in  the  igniter  handle  closes  the  battery  cir¬ 
cuit,  producing  the  spark  when  the  igniter  is  to  be  used.  The 
stove-lighter  handle  is  so  shaped  that  it  can  be  thrust  into 
the  burner  to  light  the  gas,  without  disturbing  cooking  utensils 
on  the  stove.  The  use  of  the  electric  lighter  is  also  expected 
to  minimize  waste  of  gas  when  the  flame  is  not  actually  needed, 
since  there  will  be  no  temptation  to  leave  a  slow  fire  burning 
when  the  gas  can  be  so  easily  relighted.  One  set  of  dry  cells 
will  operate  the  lighter  for  six  months  or  a  year.  The  device 
is  manufactured  by  the  Osburn  Electric  Company,  66-70  Fort 
Street  East,  Detroit,  Mich. 


ELECTRICAL  EQUIPMENT  OF  TEE  HOTEL  ASTOR, 
NEW  YORK  CITY. 

In  the  modern  hotels  of  our  large  cities  to-day  is  found  a 
larger  range  of  electrical  appliances  and  a  more  general  adop- 


this  equipment  the  ventilating  equipment  of  the  new  addition, 
which  brings  up  the  total  number  of  ventilating  motors  to  22, 
representing  a  total  load  of  339  hp. 

In  order  that  the  addition  be  properly  ventilated  two  vent 
stacks  were  provided  in  the  building  construction,  over  each 
of  which  is  set  a  72-in.  duplex  centrifugal  fan  operated  by  a 
s6-hp  Hawthorn  motor.  Through  these  stacks  the  foul  air  is 
drawn  from  the  various  rooms  throughout  the  building.  Fresh 
air  is  supplied  to  the  addition  by  two  centrifugal  fans  located 


tion  of  electrical  apparatus  than  in  any  other  business  or  in¬ 
dustry.  Hotels  constructed  after  the  latest  designs  have  be¬ 
sides  their  heating  and  lighting  equipment  a  generating  equip¬ 
ment  which  is  by  no  means  of  small  proportions.  The  in¬ 
numerable  uses  for  electric  energy  by  the  modern  conveniences 
found  in  such  places  make  the  heating  and  lighting  functions 
of  the  generating  equipment  only  a  small  part  of  the  functions 
of  the  complete  plant. 

One  of  the  most  complete  electrically  equipped  hotels  in  New 
York  City  is  the  Hotel  Astor,  located  at  Broadway  and  Forty- 
fourth  Street.  Besides  having  a  most  complete  power  plant, 
this  hotel  uses  electric  motors  for  more  different  purposes,  and 
has  more  different  electrical  systems,  than  any  other  hotel  in 
the  world. 

The  electrical  equipment  was  described  in  detail  in  our  issue 
of  Feb.  II,  1905,  and  the  many  ingenious  devices  introduced 
for  the  convenience  of  the  guests  were  described  by  Mr.  Fred¬ 
erick  A.  Muschenheim  at  the  meeting  of  the  New  York  Elec¬ 
trical  Society,  held  in  the  Hotel  Astor,  on  June  17,  1908,  an 
abstract  of  which  appeared  in  the  Electrical  World  of  June  27, 
1908.  As  pointed  out  at  that  time,  notwithstanding  that  the 
motor  applications  had  been  greatly  extended,  the  load  on  the 
generating  apparatus  had  actually  decreased,  due  to  the  in¬ 
troduction  of  tungsten  lamps.  The  present  article  will  treat 
more  especially  of  the  equipment  of  the  new  addition  to  the 
Hotel  Astor,  approximately  130  ft.  deep,  added  to  the  west  side 
of  the  main  structure.  Although  this  addition  increases  the 
hotel  accommodations  80  per  cent,  no  increase  in  generating 
equipment  was  necessary  owing  to  the  reason  stated  above. 

MOTOR  EQUIPMENT. 

The  motor  equipment  of  the  Astor  is  most  interesting  and 
complete.  There  are  now  in  use,  including  fan  motors,  2200 
motors,  besides  those  running  the  various  elevators  and  dumb¬ 
waiters.  These  motors  vary  in  size  from  the  i/12-hp  motor, 
running  the  adding  machine  in  the  comptroller’s  office,  to  the 


Fig.  2 — Ventilating  Motor. 


on  the  first  floor  at  the  west  hall  of  the  building.  Air  is  sup¬ 
plied  to  these  fans  through  air  washers  and  heating  coils  which 
automatically  humidify  and  warm  the  air  to  the  desired  tem¬ 
perature.  A  system  of  ducts  distribute  the  air  to  the  proper 
points.  For  the  supply  system,  the  air,  as  it  enters  from  the 
outside,  meets  a  spray  of  water  and  is  drawn  through  baffle 
plates  over  which  water  trickles,  and  then  through  a  series  of 
heating  coils  and  is  forced  through  the  different  systems  by 
means  of  a  fan.  The  water  is  automatically  regulated  in  tem¬ 
perature  and  supplied  to  the  system  by  a  motor-driven  centrif¬ 
ugal  pump.  Both  the  pump  and  motor-driven  fans  are  located 
on  the  first  floor  of  the  new  section. 

With  the  erection  of  the  new  addition,  the  laundry  connected 
with  the  hotel  has  been  considerably  enlarged  and  equipped 
with  the  most  modern  machinery.  With  the  exception  of  the 
row  of  nine  washers  and  four  extractors,  which  are  driven 
from  line  shafts,  all  the  other  machines  are  directly  driven  by 
individual  motors.  The  laundry  washroom  is  now  equipped 
with  nine  washers,  five  centrifugal  extractors  and  three  large 
mangles  used  for  doing  the  flat  ironing.  The  bundle  laundry 
has  been  considerably  enlarged,  and  is  now  equipped  with  the 
improved  collar-ironing  and  finishing  machines.  These  small 
machines  are  located  on  suitable  stands  and  driven  from  a 
single  Hawthorn  motor. 

For  flat-work  hand  ironing  in  the  bundle  department  an  air 
blast  is  used  in  connection  with  the  gas  for  heating  the  irons. 
The  air  for  this  system  is  supplied  by  means  of  a  low-pressure 
blower  direct-driven  by  a  Hawthorn  motor.  The  laundry  uses 
16  motors  with  an  approximate  rating  of  50  hp.  All  the 
motors  are  of  the  same  design  and  manufactured  by  the  West¬ 
ern  Electric  Company.  ^ 

Adjacent  to  the  washroom,  and  directly  opposite  the  bundle 
laundry,  is  a  starchroom.  In  this  room  are  two  motor-driven 
extractors,  a  motor-driven  conveyor  dryroom,  and  a  motor- 
driven  flannel  washer.  Hawthorn  motors  are  here  used  on 
each  of  the  machines  named.  Those  used  on  the  extractors 


■Generators  and  Switchboard,  Hotel  Astor. 


56-hp  motors  attached  to  the  ventilating  fans  on  the  roof  of 
the  new  section.  Formerly  there  were  13  motors  in  the  eleva¬ 
tor  equipment,  besides  those  used  for  the  dumb-waiters,  repre¬ 
senting  a  total  of  310  hp.  At  the  present  time  there  are  16 
motors,  aggregating  454  hp.  The  former  motor  equipment  con¬ 
sisted  of  135  motors,  and  in  addition  to  the  13  used  in  the 
elevator  equipment,  the  heating  and  ventilating  system  re¬ 
quired  12,  with  an  approximate  rating  of  139  hp.  These  motors 
were  and  are  used  to  drive  propeller  fans  and  centrifugal  fans 
throughout  the  hotel.  Besides  the  general  ventilating  system, 
there  were  originally  30  local  motor-driven  fans  located  at 
various  points  throughout  the  hotel,  and  about  1000  ceiling 
desk  and  bracket  fans.  At  the  present  time  there  is  added  to 
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switches  so  arranged  as  to  give  section,  division  and  grand 
master  control.  The  energy  for  the  upper  ceiling  lamps  is 
supplied  by  two  motor-generator  sets  located  in  the  basement. 
Alternating  current  is  here  generated  at  110  volts  and  trans¬ 
formed  by  27  transformers  to  10  volts  at  the  control-room. 
The  location  of  the  grand  master  station  for  controlling  the 
lighting  effects  for  the  ballroom  is  such  that  the  operator  is 
enabled  to  view  the  lighting  from  any  portion  of  the  room. 
From  four  other  locations  the  same  effects  may  be  obtained. 

LOW-TENSION  SYSTEMS. 

The  low-tension  systems  comprise  the  maid  signal  system, 
mail-signal  system,  door-release  system,  fire-alarm  signal  sys¬ 
tem,  thermostat-signal  system,  watchman’s  clock  and  time- 
stamp  systems  and  the  elevator-signal  system. 

All  the  systems  above  mentioned  are  extensions  of  those  in¬ 
stalled  in  the  main  section  of  the  hotel,  with  the  exception  of  the 
elevator-signal  system.  The  general  features  of  construction 
and  operation  are  something  as  follows :  At  the  entrance  of 
each  elevator  and  inside  of  each  car  is  installed  a  lamp-type 
annunciator.  Each  of  the  annunciators  in  the  cars  is  so  con¬ 
structed  that  a  separate  row  of  lamp  signals  record  the  up  and 
down  calls  at  each  floor  by  the  display  of  a  lighted  lamp.  The 
indicators  at  the  elevator  entrances  are  similarly  constructed, 
but  record  only  the  location  of  the  car  at  any  instant.  The 
wiring  arrangement  of  the  indicators  outside  the  cars  is  such 
that  the  circuit  to  the  lamps  corresponding  to  any  floor  are 
made  as  the  elevator  passes  that  floor.  The  wiring  for  the  in¬ 
side  annunciators,  however,  is  arranged  so  that  the  annunciator 
shows  the  calls  both  up  and  down  and  retains  them  until  the 
elevator  door  is  opened.  The  outside  indicators,  therefore. 


are  of  the  vertical  type,  and  are  arranged  so  as  to  be  convenient¬ 
ly  started  and  stepped  by  means  of  a  push-button  switch  sus¬ 
pended  from  the  ceiling  by  a  cord.  The  dryer  is  equipped  with 
an  endless  chain,  which  is  operated  by  means  of  a  motor 
mounted  on  top  of  the  oven.  The  arrangement  of  the  laundry 
is  very  convenient,  all  the  machines  being  placed  with  reference 


Fig.  3 — Elevator  Annunciator, 


to  the  work  which  is  performed  by  them.  This  is  made  possible 
by  the  method  of  drive,  each  machine  being  provided  with  a 
separate  motor,  thus  enabling  it  to  be  placed  independent  of 
any  other  machine  with  which  its  operation  is  closely  related. 

In  the  cellar  of  the  new  addition  we  find  two  40-hp  motors 
of  the  interpole  design  used  to  operate  two  newly  added  house 
pumps  for  supplying  hot  and  cold  water  to  the  storage  tanks 
located  on  the  roof,  four  sump  pumps  directly  connected  to 
motors  of  vertical  design,  one  centrifugal  pump  for  circu¬ 
lating  hot  water  through  the  house  hot-water  system,  and  one 
motor-driven  vacuum  pump  for  the  Paul  system.  A  monorail 
conveyor  system  is  operated  by  three  motors  delivering  ashes 
to  the  street.  One  of  these  motors  is  used  for  traction  pur¬ 
poses,  another  for  raising  the  load  and  the  third  for  closing  the 
bucket.  In  the  former  equipment  of  the  power  plant  14  motors 
were  used  in  the  refrigerating  system,  with  an  output  of  51  hp, 
besides  variobs  other  machinery  which  requires  motor  power, 
such  as  boiler  feed  pumps,  etc.,  for  the  boiler-room.  In  the 
kitchen,  motors  are  variously  used  for  operating  potato  mashers, 
dish  conveyors,  both  in  old  kitchen  and  new  addition,  soup 
strainers,  soup  mixers,  potato  peeling,  dough  mixing,  turning 
a  roasting  spit,  etc. 

One  of  the  features  in  the  arrangement  of  the  new  annex  is 
the  provision  for  a  large  assembly  and  ballroom.  This  as¬ 
sembly  room  is  approximately  90  ft.  x  132  ft.,  and  is  provided 
with  a  movable  stage  and  furnished  with  decorative  lighting 
fixtures.  The  lighting  circuits  are  arranged  so  that  the  lighting 
effects  can  be  manipulated  from  a  control-room  near  the  stage. 

In  this  room  is  installed  all  the  apparatus  and  appliances  neces¬ 
sary  for  a  complete  system  of  dining-hall  and  theater  illumi¬ 
nation.  About  2800  lamps  are  distributed  about  the  chandeliers  show  at  a  glance  to  the  person  desiring  to  use  the  elevator  the 

and  borders  of  the  room.  The  wiring  is  arranged  in  such  direction  of  the  car,  as  well  as  the  floor  at  which  it  is  located, 

circuits  that  one-third,  two-thirds  or  full  light  may  be  had.  Besides  these  annunciators  located  inside  the  cars  and  those 

The  colors  which  are  provided  for  lighting  effects  are  signal-  located  at  the  entrance  to  the  cars  at  each  floor,  there  is  located 

green  and  white.  Dimmers  are  installed,  which  are  operated  at  the  basement  floor  at  the  starter’s  position  another  an- 

by  an  electric  motor  and  controlled  at  12  master  stations  lo-  nunciator.  This  is  connected  in  multiple  with  each  of  the  an- 

cated  at  various  places  around  the  room  and  galleries.  These  nunciators  in  the  different  cars  which  operate  from  the  particu- 

master  stations  are  equipped  with  automatic  remote  control  lar  starting  position.  This  annunciator,  therefore,  records  all 


Fig.  4 — Motor-Driven  Laundry  Machines. 
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the  calls  which  are  made  on  any  floor  and  indicates  to  the 
starter  whether  or  not  the  elevator  runner  answers  his  an¬ 
nunciator  calls  and  picks  up  his  passengers  in  a  proper  manner. 
To  indicate  to  the  elevator  runner  that  passengers  are  making 
a  call  at  a  certain  floor  he  has,  besides  the  annunciator,  two 
lamps  mounted  on  the  front  casing  of  the  shaft  between  the 
floor  and  ceiling  of  each  floor.  One  of  these  lamps  displays  a 
red  signal,  the  other  a  white.  When  the  white  lamp  is  burning, 
this  indicates  to  the  elevator  rtmner  that  passengers  are  waiting 
to  go  up.  If  the  red  signal  is  displayed  it  indicates  that  pas¬ 
sengers  are  to  go  down.  This  arrangement  clearly  increases 
the  efficiency  of  the  service  in  that  the  elevator  runner  does 
not  have  to  watch  the  indicator  continually.  The  elevator 
signals  were  designed  and  installed  by  the  Western  Electric 
Company.  Besides  these  features  each  elevator  is  equipped 
with  a  telephone  and  electric  clock. 

TELEPHONE  SYSTEMS. 

The  telephone  systems  in  the  Hotel  Astor  are  two.  The 
main  telephone  exchange  is  located  on  the  first  floor  and  con¬ 
sists  of  eight  sections  of  the  latest  type  of  central  battery 
switchboard.  All  the  necessary  auxiliary  apparatus  is  also 
provided,  together  with  the  wire  chief’s  equipment,  storage  bat¬ 
tery  and  power  equipment.  The  switchboard  is  equipped  with 
telautograph  attachments  which  serve  a  very  useful  and  neces¬ 
sary  purpose  in  the  hotel  in  connection  with  the  transmission 
of  messages. 

In  the  basement  there  is  installed  another  smaller  switch¬ 
board,  which  is  used  about  the  operating  plant  and  service  de¬ 
partments.  This  board  consists  of  one  section  and  has  five  tie 
lines  to  the  main  switchboard,  besides  two  trunk  lines.  It  also 
has  65  extensions  to  instruments,  as  stated  above.  This  board 
serves  as  an  efficient  private  branch  exchange  system  in  the 
hotel  service  department  and  also  provides  for  outside  service 
to  those  who  require  it. 

The  entire  generating  equipment  of  the  Hotel  Astor  was 
furnished  by  the  Western  Electric  Company,  and  with  the  ex¬ 
ception  of  a  few  small  motors  of  special  design,  all  the  motors 
are  of  the  Hawthorn  type,  also  manufactured  by  the  Western 
Electric  Company.  Besides  furnishing  this  apparatus,  the 
Western  Electric  Company  also  had  the  contract  for  all  the 
electrical  work  in  the  old  building,  as  well  as  in  the  new  addi¬ 
tion.  This  includes  all  the  systems  which  have  been  described 
above. 


STARTING  DEVICE  FOR  POLYPHASE  INDUCTION 
MOTORS. 

The  type  of  motor  most  widely  used  for  a  great  variety  of 
industrial  purposes,  namely,  the  squirrel-cage  type,  has  one 
very  undesirable  feature — it  requires  a  heavy  starting  current. 
It  is  thus  essential  that  the  question  of  the  starting  device  be 
given  careful  consideration.  Such  a  device  is  installed  for  the 
purpose  of  restricting  the  starting  current  to  such  a  value  that 
it  will  not  cause  undue  fluctuation  of  the  line  voltage,  or 
surging,  and  also  to  accelerate  the  motor  evenly  from  start  to 
full  running  speed.  A  simple,  efficient,  and  reliable  starting 
device  for  alternating-current  motors  is  shown  herewith.  Figs. 
I  and  2  show  the  general  appearance  of  an  Allen-Bradley  three- 
phase  compensated  starting  switch  arranged  for  a  small  size  of 
squirrel-cage-type  induction  motor.  This  starter  consists  essen¬ 
tially  of  a  three-pole  knife  switch  and  an  Allen-Bradley  com¬ 
pressible  resistor  connected  in  shunt  across  the  gap  of  the 
switch  in  each  phase,  together  with  suitable  mechanism  for 
compressing  these  resistors  and  decreasing  their  resistance. 

The  resistors  used  in  this  starter  consist  of  a  column  of 
specially  prepared  graphite  disks  enclosed  in  an  insulated  steel 
tube,  the  resistance  being  varied  by  varying  the  compression 
on  the  column  of  disks,  maximum  resistance  being  obtained 
with  minimum  pressure  and  minimum  resistance  with  maxi¬ 
mum  pressure. 

Fig.  I  shows  the  front  View  of  the  starting  switch  with  the 
lever  up  or  in  the  running  position.  The  side  elevation,  Fig.  2, 
shows  the  general  arrangement  of  the  resistors  which  are 


placed  at  the  rear  of  the  slate  panel,  the  perforated  metal 
casing  being  removed.  The  starting  operation  is  as  follows; 
The  lever  is  brought  up  from  the  “off”  position  to  a  horizontal 
position,  raising  the  resistor  by  means  of  the  eccentric  and 
closing  the  circuit  through  maximum  resistance,  which  in 
standard  practice  with  this  apparatus  allows  about  50  per  cent 
of  the  normal  running  current  to  flow.  A  continued  move¬ 
ment  of  the  switch  handle  compresses  the  disks,  cutting  out 
the  resistance  gradually  until  the  motor  comes  up  to  speed, 
after  which  the  lever  is  thrown  to  the  full  “on”  position,  the 
resistors  being  short-circuited  by  the  switch  blades  and  clips 
at  a  drop  in  potential  of  not  over  10  per  cent  of  the  full  volt¬ 
age.  In  stopping  the  motor,  the  lever  is  pulled  back  to  the 
“off”  position,  as  with  any  other  switch,  the  construction  of 
the  mechanism  being  such  that  the  lever  will  remain  only  in 
the  full-speed  position,  or  at  the  "off”  position.  The  circuit 
being  made  and  broken  within  the  resistance  container,  the 
air  is  excluded  and  any  tendency  to  arcing  reduced  to  a  mini¬ 
mum. 

These  starters  have  been  subjected  to  numerous  tests,  and 
under  the  most  severe  operating  conditions  arc  claimed  to 
have  shown  exceptional  results. 

In  comparative  tests  made  with  a  compensated  starting 


Figs.  1  and  2— Front  and  Side  Views  of  Starting  Switch. 

switch  and  an  auto-starter,  operating  a  lo-hp,  440-volt,  three- 
phase,  squirrel-cage  induction  motor,  the  following  results 
were  said  to  have  been  noted :  The  motor  was  started  under  a 
moderate  load  of  line  shafting  and  with  a  small  blower  and 
pump  belted  directly  to  the  shafting.  With  the  auto-starter, 
the  motor  required  about  60  amp  per  leg  to  start,  the  voltage 
impressed  on  the  motor  terminals  being  about  200,  the  line 
voltage  dropping  from  410  to  375.  With  the  compensated 
switch,  the  motor  was  accelerated  much  more  evenly  and  with 
less  slippage  of  belts,  requiring  from  25  amp  to  40  amp  per 
leg,  depending  on  the  time  taken  in  bringing  the  motor  to  full 
speed,  175  volts  being  impressed  on  the  motor  terminals,  the 
line  voltage  dropping  from  410  to  395. 

The  advantages  claimed  for  this  form  of  starting  device  for 
induction  motors  are  as  follows :  Low  starting  current ;  elimi¬ 
nation  of  line  disturbance ;  more  even  and  gradual  acceleration 
of  motor;  light  weight;  no  interruption  of  the  circuit  during 
starting  period,  and  simplicity  of  construction.  All  parts  on 
the  face  of  the  panel  are  made  of  copper  in  accordance  with 
standard  switch  practice.  Where  desired,  the  starter  is  pro¬ 
vided  with  extra  terminals  for  starting  fuses,  these  terminals 
being  disconnected  in  the  running  position.  The  compensated 
starting  switch  is  also  arranged  as  a  secondary  starter  for 
slip-ring  type  motors.  The  apparatus  is  manufactured  in  sizes 
ranging  from  5  hp  to  50  hp,  inclusive,  by  the  American  Electric 
Fuse  Company,  Muskegon,  Mich. 
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TEXAS  BITUMINOUS  GAS-PRODUCER  PLANT 


reduces  the  current  to  about  two  and  one-half  times  the  run¬ 
ning  current  With  this  current,  the  ,  motors  exert  full-load 
torque  at  a  standstill.  As  the  speed  becomes  greater,  the  cur- 


In  remodeling  its  generating  station  at  Amarillo,  Tex.,  the 
Amarillo  Water,  Light  &  Power  Company  recently  installed  a 
Westinghouse  bituminous  gas-producer  plant  for  supplying  its 
300-hp  Westinghouse  gas-engine-driven  alternator  set.  This 
new  bituminous  producer  is  charged  with  coal  costing 
$3.50  to  $4.75  per  ton,  and  delivers  fuel  gas  having  a 
calorific  value  of  no  effective  pound-Fahrenheit  heat  units 
per  cubic  foot.  The  gas  engine  is  of  the  single-crank  horizon¬ 
tal  type,  with  a  cylinder  18  in.  x  26  in.,  and  delivers  300  brake 
hp.  Three-phase,  60-cycle  currents,  generated  at  2300  volts,  is 
used  for  local  lighting  and  power  in  Amarillo.  The  develop¬ 
ment  of  a  successful  bituminous  gas-producer  plant  has  re¬ 
ceived  the  attention  of  the  engineers  of  the  Westinghouse 
Machine  Company  for  several  years,  and  in  this  direction 
severe  and  prolonged  tests  were  carried  otut  on  the  apparatus 
before  the  present  bituminous  producer  was  placed  on  the 
market.  The  results  of  these  tests,  both  in  the  experimental 
plant  at  East  Pittsburg  and  in  the  installations  which  have  since 
been  put  to  active  service,  are  considered  to  prove  conclusively 
the  practical  utility  and  economy  of  this  bituminous  producer 
for  converting  into  gas  the  fuel  properties  of  even  such  widely 
diverse  materials  as  the  leanest  Texas  lignite  or  the  best  Penn¬ 
sylvania  bituminous  coal. 
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Fig.  2 — Characteristic  Curves,  V^-hp  Motor. 


rent  decreases,  but  the  torque  increases  by  about  50  per  cent 
before  the  centrifugal  switch  operates.  A  tap  is  provided  from 
the  starting  compensator  by  means  of  which  two  values  of 
starting  torque  and  current  may  be  obtained.  In  case  less  than 


SINGLE-PHASE  SELF-STARTING  MOTORS, 


The  Holtzer-Cabot  Electric  Company  has  recently  placed  on 
the  market  a  line  of  single-phase,  self-starting  induction  mo¬ 
tors  of  the  split-phase  type.  These  motors  require  only  a 
double-pole  switch  for  controlling  them.  It  is  impossible  to 
damage  them  by  opening  or  closing  the  switch  at  any  part  of 
the  starting  cycle  and  they  are,  therefore,  particularly  adapted 


Fig.  3 — Comparative  Starting  Currents  for  Induction  Motors. 


full-load  torque  is  required -at  starting,  an  ordinary  resistance 
starter  may  be  inserted  in  one  of  the  circuits,  thereby  cutting 
down  the  starting  current  by  an  amount  proportional  to  the 
load. 

The  fact  that  the  starting  torque  increases  with  increased 


Fig.  1 — 1/2- H.P.  Single  Phase  Motor. 


to  be  controlled  from  a  distance.  The  compactness  obtained  in 
desigpiing  these  motors  enables  them  to  be  used  in  many  places 
where  there  is  not  room  for  larger  motors. 

Every  effort  has  been  made  to  avoid  complications  likely  to 
cause  trouble.  Mechanically  the  motors  follow  the  type  estab¬ 
lished  by  polyphase  practice.  The  rotors  are  of  the  simple 
squirrel-cage  type  without  any  combustible  insulation  whatever, 
and  are,  therefore,  practically  indestructible. 

The  electrical  properties  of  these  motors  are  particularly  good 
for  single-phase  machines,  as  may  be  seen  from  the  accom¬ 
panying  curves  of  a  0.5-hp  motor.  The  motors  are  well  venti¬ 
lated  and  the  temperature  rise  under  full  load  is  said  to  be 
very  low.  It  is  claimed  that  standard  motors  will  carry  mo¬ 
mentary  loads  of  from  100  per  cent  to  200  per  cent  more  than 
rated  loads. 

In  spite  of  the  simple  construction,  the  starting  torque  and 
current  compare  favorably  with  standard  polyphase  practice. 
Motors  of  less  than  i  hp  will  start  considerable  over-loads 
with  from  four  to  five  times  the  full-load  current.  The  larger 
sizes  are  equipped  with  a  special  phase-splitting  device  which 


Fig.  A — Speed — Torque— Current  Curvet. 


speed  insures  rapid  acceleration.  It  also  renders  these  motors 
suitable  for  the  large  number  of  cases  in  which  the  torque 
required  increases  at  higher  speeds. 


FEED  WATER-HEATERS  AND  RECEIVERS  FOR 
LIMITED  SPACE. 

Among  the  essential  parts  of  an  exhaust-steam  heating  sys¬ 
tem  are  the  oil  separator  to  remove  cylinder  oil  from  the  ex¬ 
haust  steam  before  the  latter  passes  to  the  heating  system,  and 
a  receiver  or  return  tank  to  which  the  condensate  can  be 
brought  back  before  being  pumped  into  the  boiler.  This  tank 


ate  the  ammonia  generator  at  any  desired  pressure  this  heater 
has  been  made  with  a  solid  shell  to  withstand  a  maximum  pres¬ 
sure  of  40  lb. 

The  new  types  of  feed-water  heaters  and  receivers  described 
and  illustrated  in  the  foregoing  have  been  recently  placed  on 
the  market  by  the  Harrison  Safety  Boiler  Works,  Philadel- 
sure  of  40  lb.  per  sq.  in. 


Fig.  1 — Feed-Water  Heater  and  Receiver. 

usually  takes  the  form  of  an  open  feed-water  heater,  and  part 
of  the  exhaust  steam  is  used  for  reheating  the  return  to  210 
deg.  F.,  or  thereabouts,  before  being  pumped  into  the  boiler. 

The  accompanying  illustration.  Fig.  i,  is  an  improved  type  of 
heater  and  receiver,  combined  with  a  large  separator,  and  fitted 
with  valves  so  that  the  separator  can  remain  in  service  while 
the  heater  itself  is  out  of  circuit  for  inspection  or  cleaning. 
The  combination  replaces  a  considerable  amount  of  apparatus 
and  saves  important  boiler-room  space.  This  horizontal,  cylin¬ 
drical  type  of  heater  and  receiver  is  arranged  with  the  steam 
stack  at  the  side  of  the  separator,  still  further  reducing  the  head- 
room  required.  The  separator  and  drainage  trap  are  both  con¬ 
tained  within  the  ring  casting  at  the  end  of  the  heater.  At  one 
side  of  the  separator  casting  is  the  surplus  exhaust  outlet  and 
below  is  the  stuffing  box  for  the  float  lever  that  operates  the 
valve  draining  the  trap. 

Two  semi-cylindrical  valves  on  a  common  spindle  serve  to 
close  the  steam  opening  simultaneously,  and  thus  to  shut  the 


Fig.  2 — Feed-Water  Heater  for  Uae  with  Ammonia  Refrigerating 
System. 

separator  ofl  from  the  body  of  the  heater  when  the  latter  is  to 
be  opened  while  the  heating  system  remains  in  (^ration. 

The  heater  and  receiver  shown  in  Fig.  2  has  its  exhaust  outlet 
at  the  top  of  the  separator  ring.  The  valves  are  arranged  on 
horizontal  spindles  connected  to  a  common  valve  gear  and 
handle,  and  the  float  controlling  the  cold-water  inlet  valve  is 
attached  to  a  spindle  passing  in  through  the  main  heater  shell 
Heaters  of  this  type  are  installed  between  steam  engines  and 
absorption  refrigerating  machines,  purifying  the  exhaust  steam 
of  oil  before  passing  it  to  the  refrigerating  machine.  It  also 
receives  the  condensed  returns  from  the  latter,  together  with 
such  make-up  water  as  may  be  required,  heating  the  whole  up 
to  210  deg.  Fahr.  for  boiler  feed.  In  order  to  be  able  to  oper¬ 


ELECTRICAL  INSTRUMENT  STANDARDIZING  SET. 


Results,  both  as  to  the  profitable  and  satisfactory  operation  of 
electrical  power  plants  under  modern  conditions,  can  easily  be 
affected  one  way  or  the  other  by  the  accuracy  or  inaccuracy 
of  the  instruments  installed.  For  this  reason  public  service 
and  other  companies  find  it  necessary  to  check  their  voltmeters, 
ammeters,  wattmeters  and  watt-hour  meters  at  more  or  less 
frequent  intervals.  The  problem  has  been  how  to  make  these 
necessary  tests  on  commercial  instruments  easily  and  rapidly, 
either  in  the  laboratory  or  under  actual  working  conditions. 

The  “S-H”  standardizing  set,  illustrated  herewith,  has  been 
developed  by  Siemens  &  Halske,  of  Berlin,  for  just  this  pur¬ 
pose,  and  appeals  particularly  to  lighting  and  power  com¬ 
panies,  electric  railways  and  consulting  engineers.  The  set 
consists  of  an  “S-H”  precision  moving  coil,  millivoltmeter  and 
voltmeter,  a  d’Arsonval  pointer  galvanometer  and  a  standard 
cadmium  cell,  together  with  suitable  controlling  resistances  and 
operating  appliances.  These  are  all  grouped  in  convenient  and 
compact  form,  as  shown  in  the  illustration,  thus  making  the 
outfit  easily  transportable. 

The  precision  instrument  is  of  recent  design  and  is  claimed 
to  possess  unusual  qualities.  As  a  millivoltmeter  it  has  10 
ohms’  resistance,  and  a  range  of  45  millivolts  for  full  scale 
deflection.  As  a  voltmeter  it  has  a  resistance  of  more  than 
325  ohms  per  volt,  and  a  current  of  only  3  milliamperes  is  re¬ 
quired  to  give  full  scale  deflection.  In  both  cases  it  is  un¬ 
affected  by  temperature  changes.  The  galvanometer  is  a  highly 
sensitive  pivoted  type  of  instrument.  All  the  shunts,  regulating 
resistances,  switches,  etc.,  are  constructed  with  the  greatest 
care. 

Voltage  can  be  measured  over  five  different  ranges,  0-45 
millivolts  and  0-3,  0-150,  0-300,  0-750  volts,  without  additional 
multipliers.  Current  can  also  be  measured  over  any  desired 
range.  The  set  is  consequently  adapted  for  checking  volt¬ 
meters,  ammeters,  and  other  instruments,  whether  in  the  labor¬ 
atory  or  under  actual  working  conditions.  It  can  be  easily 


Standardizing  Set. 


transported  and  calibrated  at  any  time  or  place  against  a  self- 
contained  standard  cadmium  cell.  This  insures  accuracy  in 
spite  of  adverse  and  unknown  conditions,  such  as  stray  mag¬ 
netic  fields. 

While  not  intended  primarily  for  making  measure¬ 
ments  to  the  last  decimal  place,  the  set  is,  nevertheless,  a  con¬ 
venient  instrument  in  the  laboratory,  and  for  many  purposes 
will  replace  the  more  complex  and  expensive  potentiometer 
outfits,  because  it  can  be  operated  so  easily  and  rapidly.  It  is 
based  on  the  potentiometer  principle,  and  may  be  used  with 
equal  facility  on  both  direct-and  alternating-current  circuits. 

The  “S-H’*  standardizing  set  is  being  introduced  in  the 
United  States  by  James  G.  Biddle,  Philadelphia,  Pa. 


March  3,  1910. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 


STORMY  and  cold  weather  over  a  great  portion  of  the 
country  did  much  last  ♦week  to  retard  the  expansion  in 
the  spring  jobbing  trade,  and  therefore  reports  of  com¬ 
mercial  conditions  are  hardly  as  satisfactory  as  had  been  antic¬ 
ipated.  Shipments  of  goods  already  ordered  were  also  seri¬ 
ously  impeded,  and  the  retailers  suffered  from  the  inability  of 
many  of  their  customers  to  reach  market.  In  spite  of  these 
drawbacks  on  account  of  the  weather,  the  distribution  of  spring 
goods  is  far  in  advance  of  what  it  was  at  the  same  period  last 
year.  The  number  of  buyers  in  the  market  has  been  greater, 
and  their  orders — while  not  of  the  size  that  some  of  the  more 
sanguine  jobbers  anticipated — have  been  quite  liberal.  The  con¬ 
servatism  in  buying  has  been  especially  noticeable  in  cotton 
goods,  where  the  violent  fluctuations  in  the  market  for  raw 
material  have  made  prices  uncertain  and  have  been  a  source  of 
great  annoyance  to  manufacturers.  In  fact,  the  print  mills  of 
Fall  River  have  reduced  running  time  one  day  per  week  on 
account  of  the  unsatisfactory  condition  of  the  market  and  the 
difficulty  of  maintaining  a  proper  margin  of  profit  in  the  man¬ 
ufactured  product.  Industries  in  other  lines  continue  to  be 
actively  employed.  This  is  especially  true  with  regard  to  agri¬ 
cultural  implements,  fertilizers  and  other  products  for  the  farm. 
Sales  in  these  lines  are  probably  the  heaviest  ever  known.  There 
is  a  heavy  demand  for  railway  equipment,  both  for  steam  and 
electric  lines,  and  specifications  for  bridge  building  materials 
have  been  unusually  large.  Builcflng  operations  are  beginning 
to  improve  as  the  season  favorable  for  outdoor  work  ap¬ 
proaches,  and  it  is  generally  believed  that  the  record  for  1910 
in  this  direction  will  be  very  near  the  best.  The  crop  situation 
has  not  materially  changed.  In  spite  of  the  many  reports  that 
the  winter  wheat  crops  have  been  damaged  by  the  severe 
weather,  it  is  entirely  too  early  yet  to  form  any  such  conclu¬ 
sion.  The  long-continued  snow  has  made  the  extended  feeding 
of  live  stock  necessary,  and  this  may  have  some  effect  upon  the 
prices  of  grain.  Collections  continue  to  be  only  fair.  Business 
failures  for  the  week  ended  Feb.  24,  as  reported  by  Bradstreet’s, 
were:  254,  as  against  269  the  week  previous,  244  in  the  same 
week  of  1909,  31 1  in  1908,  194  in  1907,  and  180  in  1906. 


The  Copper  Market. 

CONDITIONS  were  somewhat  better  in  the  copper  market 
during  the  past  week  owing  to  the  fact  that  several  large 
consumers,  including  wire  drawers,  brass  foundries  and 
sheet  mills,  came  into  the  market  and  purchased  moderate  ton¬ 
nages  of  electrolytic  to  cover  contracts  already  made  for 
finished  material.  It  is  reported  that  total  sales  of  about  10,- 


Settling 

Bid.  Asked.  price. 

Spot  .  12.87^  13-13^  •••• 

February  .  12.87!^  13.12;^  13.00 

March  .  12.87^  13. 12}^  13.00 


Market  dull. 

The  London  prices  Feb.  18  were  as  follows: 

Noon.  Close. 

£  s  d  £  s  d 

Standard  copper,  ^ot . 59  10  o  59  10  o 

Standard  copper,  futures . 60  76  60  7  6 

Sales  of  spot . 200  tons 

Sales  of  futures . 600  tons 

Extreme  fluctuations  for  this  year; 


Highest. 

Standard  .  13.50 

London,  spot . £62  o  o 

London,  futures .  62  18  9 

London,  best  selected .  65  10  o 


Lowest. 
12-95 
JE58  17 
59  15 

63  o 


6 

o 

o 


000  tons  were  made  during  this  movement  at  something  like 
I3}4  cents  delivered  30  days,  or  13^  cents  f.o.b.  New  York, 
March,  April  and  May  deliveries.  Some  export  business  was 
also  placed  at  prices  about  those  paid  by  the  domestic  con¬ 
sumers.  This  indication  that  consumers  are  at  last  coming  into 
the  market  had  a  decidedly  encouraging  effect  upon  the  dealers, 
and  the  selling  companies  which  had  been  strenuously  endeavor¬ 
ing  to  secure  business  for  distant  deliveries  have  relaxed  their 
efforts.  They  are  still,  however,  pushing  sales  for  nearby 
shipments.  The  condition  of  the  European  market  has  been 
dull,  and  there  has  been  less  buying  for  consumption  in  Lon¬ 
don  than  in  this  country.  Spot  copper  on  both  sides  of  the 


ocean  has  been  very  slow  of  sale.  Imports  for  the  month  of 
February  have  been  only  fair.  Exports  for  the  month,  lack¬ 
ing  the  last  day,  amounted  to  23,013  tons,  and  it  is  probable 
that  the  total  for  the  month  will  be  more  than  25,000  tons.  At 
the  daily  call  on  the  Metal  Exchange,  Feb.  28,  standard  copper 
was  quoted  as  in  the  accompanying  table. 


Industrial  and  Commercial  Rotes 

Long  Island  Railroad  Development. — Ralph  Peters,  pres¬ 
ident  of  the  Long  Island  Railway  Company,  has  notified  the 
Public  Service  Commission  of  the  plans  of  his  company  with 
regard  to  the  improvements  at  Jamaica.  Mr.  Peters  says  that 
since  the  opening  of  the  New  York  subway  to  Flatbush  Ave¬ 
nue  the  traffic  on  the  Jamaica  line  has  greatly  increased,  and 
the  numerous  electric  trains  necessary  to  handle  this  traffic  are 
taxing  the  station  facilities  to  the  utmost.  He  believes  that  it 
will  be  a  physical  impossibility  to  handle  the  business  more 
than  another  year  on  the  existing  tracks.  The  project  of  the 
company  contemplates  the  construction  of  a  large  transfer  sta¬ 
tion  west  of  the  present  location,  and  the  segregation  of  the 
local  electric  service  from  the  general  traffic.  It  also  contem¬ 
plates  the  elimination  of  grade  crossings  through  a  great  part 
of  the  road  from  Brooklyn  to  Jamaica.  The  work,  it  is  esti¬ 
mated,  will  cost  about  $3,000,000. 

Changes  in  Pacific  Gas  &  Electric. — Several  important 
changes  has  recently  been  announced  in  the  Pacific  Gas  &  Elec¬ 
tric  Company,  of  San  francisco.  A.  F.  Hockenbeamer  is 
named  as  vice-president  to  succeed  John  S.  Drum.  Mr.  Hocken¬ 
beamer  will  retain  his  present  dual  position  of  treasurer  and 
controller.  When  he  entered  the  company  a  few  years  ago  it 
was  generally  understood  that  he  was  the  representative  of  the 
Wall  Street  syndicate  that  had  invested  heavily  in  Western 
water-power  projects.  Frank  Drum  was  re-elected  president. 
Other  changes  were  announced  as  follows :  John  S.  Drum  to 
serve  on  the  board  of  directors;  F.  V.  T.  Lee,  assistant  general 
manager,  resigned;  James  H.  Wise,  civil  and  hydraulic  engineer, 
resigned;  Harry  Vensano  to  act  as  engineer. 

Whitney  Power  Company. — Judge  J.  C.  Pritchard,  of  the 
United  States  Court  for  the  District  of  Western  North  Caro¬ 
lina  has  sent  a  special  master  to  New  York  to  take  testimony 
as  to  the  expenses  of  the  receivership  for  the  Whitney  Power 
Company— constructing  a  hydroelectric  plant  on  the  Yadkin 
River — and  to  make  an  inventory  and  accounting  of  the  prop¬ 
erty  subject  to  the  lien  held  by  T.  A.  Gillespie.  *  It  is  said  that 
there  will  be  a  contest  when  the  property  is  offered  for  sale. 

New  Mexico  Hydroelectric  Project. — Ernest  H.  Fischer 
an  engineer  of  Albuquerque,  N.  M.,  has  been  granted  by  Terri¬ 
torial  Engineer  Vernon  L.  Sullivan  the  right  to  appropriate  150 
second-feet  of  water  on  the  upper  Pecos  River  and  its  tributary 
the  Mora.  Mr.  Fischer’s  plans  call  for  the  construction  of  a 
hydroelectric  plant  which,  it  is  estimated,  will  develop  5000  hp. 
The  cost  will  be  about  $150,000  and  the  energy  will  be  trans¬ 
mitted  at  high  voltage  to  Las  Vegas,  Santa  Fe  and  Albuquerque. 

Galveston-Houston  Interurban  Line. — It  is  announced  by 
Mark  Lowd,  southwestern  manager  of  the  Stone-Webster  en¬ 
gineering  syndicate  of  Boston,  that  the  construction  of  the 
Galveston-Houston  Electric  Interurban  Railway  will  be  started 
some  time  next  month  and  that  it  will  be  finished  and  ready 
for  operation  by  the  time  the  concrete  causeway  across  Gal¬ 
veston  Bay  is  completed.  The  line  will  be  about  51  miles  long. 

Irrigation  Projects  in  New  Mexico. — New  Mexico  is 
waking  up  to  the  value  of  irrigation  of  arid  lands  by  means  of 
electrical  pumping.  Portales  in  the  northeastern  part  of  the 
state  will  soon  have  an  electrical  plant  that  will  reclaim  10,000 
acres  of  valuable  fruit  land,  and  Melrose  has  just  arranged  for 
a  large  co-operative  installation  that  will  irrigate  20,000  acres. 

Steamboat  Springs  (Col.)  Electric  Company. — The  Steam¬ 
boat  Springs  Electric  Company  has  just  installed  a  200-hp 
Skinner  engine  direct-connected  to  a  150-kw  three-phase  General 
Electric  generator.  New  transformers,  switchboard  and  light¬ 
ing  arresters  have  also  been  installed.  The  transmission  line 
has  also  been  remodeled. 
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MacGovem,  Archer  &  Company  Purchases. — An  unusu¬ 
ally  large  purchase  of  electrical  machinery  has  recently  been 
concluded  by  MacGovern,  Archer  &  Company,  114  Liberty 
Street,  New  York.  This  firm  has  taken  over  from  the  United 
Railroads  of  San  Francisco  the  equipment  of  six  substations, 
consisting  of  25  cycle  rotary  converters  and  transformers.  In 
all  there  is  about  25,000  kw,  in  detail  as  follows;  One  isoo-kw 
Westinghouse  rotary,  one  i6so-kw  Westinghouse  air  blast  trans¬ 
former,  five  looo-kw  General  Electric  rotaries,  five  iioo-kw 
General  Electric  air  blast  transformers,  one  750-kw  Westing¬ 
house  rotary,  one  825-kw  Westinghouse  air  blast  transformer, 
six  750-kw  General  Electric  rotaries,  five  500-kw  General  Elec¬ 
tric  rotaries,  nine  185-kw  General  Electric  air  blast  transform¬ 
ers  and  three  275-kw  General  Electric  air  blast  transformers. 
A  large  portion  of  this  apparatus  is  said  to  be  entirely  new,  and 
some  of  it  had  never  been  installed.  The  original  cost  of  the 
entire  lot  was  in  the  neighborhood  of  $300,000,  and  the  firm  pur¬ 
chasing  it  is  able  to  make  immediate  deliveries.  All  of  this  ap¬ 
paratus  was  sold  because  the  United  Railroads  of  San  Francisco 
is  standardizing  its  apparatus  by  changing  from  25  cycle  to  60 
cycle,  in  order  to  conform  with  the  new  power  plants  purchased 
when  the  Stanislaus  River  hydroelectric  developments  were 
taken  over. 

Ohio  Hydroelectric  Projects. — I.  J.  Miller,  a  civil  engi¬ 
neer  of  Cincinnati,  has  a  corps  of  men  working  on  a  proposition 
to  build  a  hydroelectric  plant  to  supply  electric  light  and  power 
for  Chillicothe  and  Greenfield,  Ohio.  With  him  is  associated 
John  M.  Waddell,  a  business  man  of  Greenfield,  and  they  are 
the  principal  promoters.  Mr.  Miller  proposes  to  construct  five 
dams  and  five  reservoirs  with  an  auxiliary  dam  And  reservoir  on 
Paint  Creek,  between  the  two  towns.  Five  power  houses  would 
also  be  built.  With  this  series  of  power  houses  Mr.  Miller  be¬ 
lieves  that  sufficient  power  may  be  developed  to  supply  the  two 
towns  with  energy  and  Columbus  as  well.  Another  hydro¬ 
electric  proposition  is  that  of  the  Coshocton  Light  &  Heating 
Company,  which  will  construct  a  power  house  on  the  Wal- 
hounding  River  on  grounds  which  have  been  leased  for  50  years. 
A  dam  will  be  necessary  to  secure  power  for  the  plant,  which 
it  is  believed  will  develop  about  1000  hp.  This  with  the  steam 
plant  will  give  an  aggregate  of  2500  hp.  The  company  has  the 
lighting,  power  and  heating  franchises  in  the  town  of  Coshoc¬ 
ton.  Columbus  men  have  taken  all  but  a  small  amount  of  the 
$200,000  preferred  stock  and  the  remainder  will  probably  be  sold 
in  that  city. 

New  Atlantic  Cable. — George  C.  Ward,  vice-president  and 
general  manager  of  the  Commercial  Cable  Company,  announced 
last  week  that,  on  account  of  the  increased  demand  for  cable 
facilities,  his  company  was  preparing  to  lay  a  new  cable  line 
across  the  Atlantic.  This  will  be  the  sixth  cable  that  the  Com¬ 
mercial  Cable  Company  will  own  between  Europe  and  America. 
The  engineer  of  the  company  states  that  it  has  not  yet  been 
definitely  determined  on  what  route  the  new  cable  will  be  laid. 
The  company  last  summer  picked  up  one  of  its  old  trans¬ 
atlantic  cables  300  miles  east  of  Newfoundland,  ran  a  new  line 
into  Newfoundland  and  laid  a  new  cable  from  there  to  New 
York.  This  increased  the  rapidity  with  which  messages  could 
be  sent  to  such  a  degree  that  the  same  plan  was  outlined  for 
another  cable.  This  second  line  has  been  completed  into  New¬ 
foundland,  but  the  severe  weather  has  prevented  the  completion 
of  its  connection  with  New  York. 

Northern  Colorado  Power  Company. — According  to  W.  J. 
Barker,  president  of  the  Northern  Colorado  Power  Company, 
that  concern  has  arranged  to  spend  $1,000,000  extending  its  lines 
through  all  portions  of  its  territory  where  irrigation  is  used. 
It  is  the  intention  of  Mr.  Barker  to  “bring  electric  service  for 
all  purposes  to  the  door  of  every  land-owner  in  the  northern 
part  of  the  State,  and  in  the  territory  covered  by  the  company 
in  Wyoming.”  Mr.  Baker  says  that  since  the  company  started, 
three  years  ago,  it  has  increased  the  volume  of  its  business  more 
than  35  per  cent,  and  that  if  an  organized  force  of  men  had 
been  employed  to  push  the  business,  the  increase  would  have 
been  much  larger.  He  expects  a  large  number  of  settlers  to 
invest  in  Colorado  land  within  the  next  few  years. 

Morris  County  Traction  Company. — The  Morris  County 
Traction  Company,  Morristown,  N.  J.,  is  making  improvements 
in  its  power  house  and  rolling  stock,  and  is  contemplating  the 
construction  of  several  additional  lines.  One  of  these  will  run 
from  Denville  four  miles  to  Boonton,  and  another  will  run 
from  Morris  Plains  to  the  State  asylum,  about  two  miles.  It 
is  also  proposed  to  connect  Morris  Plains  and  Mt.  Tabor.  The 
power  house  at  Dover  has  been  remodeled  by  the  installation  of 


two  direct-connected,  500-kw  General  Electric  sets  and  about 
1000  hp  of  Franklin  water-tube  boilers.  Six  large  interurban 
cars  have  also  recently  been  purchased.  Contracts  for  all  of  this 
apparatus,  including  the  cars,  were  placed  with  MacGovern, 
Archer  &  Company,  of  New  York. 

Allis-Chalmers  Equipment  Sales. — The  Allis-Chalmers 
Company  has  been  awarded  the  contract  for  the  hydroelectric 
equipment  for  the  James  White  Power  Company,  near  Athens, 
Ga.  The  equipment  includes  four  1200-hp  twin  open-flume 
turbines  operating  under  a  head  of  50  ft,  direct  connected  to 
700  kw,  12,000  volt  three-phase  generators  and  one  180  hp 
turbine  direct  connected  to  a  100  kw,  120-volt  exciter.  There 
will  also  be  installed  an  eleven-panel  switch  board.  The  Penn¬ 
sylvania  Railroad  has  also  ordered  from  the  company  an  equip¬ 
ment  of  steam  turbines  and  generators  for  the  new  railroad 
shops  at  Conway,  Pa. 

Pennsylvania  Railroad  Electrification. — It  was  reported 
in  Pittsburgh  last  week  that  the  officials  of  the  Pennsylvania 
Railroad  were  considering  the  advisability  of  electrifying  the 
Pittsburgh  terminal  and  the  branch  lines  in  that  district.  The 
first  work  of  this  character,  it  is  said,  will  be  on  the  elevated 
roads  spanning  the  lower  portion  of  the  city.  It  has  been  known 
for  some  time  that  the  officials  have  had  in  their  possession  plans 
for  the  electrification  of  the  entire  division  of  the  road  extend¬ 
ing  from  Pittsburgh  east  to  the  mountains,  but  it  is  not  probable 
that  such  a  heavy  task  will  be  undertaken  in  the  near  future. 
The  officials  decline  to  discuss  their  plans  at  the  present  time. 

Dean  Electric  Company  Sold. — At  a  directors  meeting  at 
Elyria,  Ohio,  on  Feb.  23,  the  sale  of  $300,000  of  treasury  stock 
of  the  Dean  Electric  Company  to  Max  Koehler,  of  St.  Louis, 
was  approved.  Mr.  Koehler,  who  is  one  of  10  leading  spirits 
in  the  Continental  Telephone  &  Telegraph  Company,  was  pre¬ 
viously  interested  in  the  Dean  company,  and  the  purchase  gives 
control  to  him  and  his  associates.  Some  time  ago  it  was  re¬ 
ported  that  the  Kellogg  Switchboard  &  Supply  Company  had 
secured  control  of  the  company,  which  statement  was  later 
denied. 

Denver  Gas  &  Electric  Improvements. — The  Denver  Gas 
&  Electric  Company  expects  to  spend  in  the  neighborhood  of 
$1,000,000  on  its  plant  during  the  coming  year.  The  chief  fea¬ 
ture  of  the  electrical  addition  is  a  new  5000-kw  steam  turbine 
to  be  added  to  the  main  station  in  Denver.  The  company  also 
proposes  to  lay  about  25  miles  of  new  gas  mains,  to  install  a 
new  water  gas  machine,  which  will  largely  increase  the  capacity 
of  the  present  plant,  and  to  make  improvements  to  the  steam 
heating  plant. 

Mexican  Electrical  Manufacturing  Enterprises. — Aristides 
E.  Betancourt,  of  Mexico  City,  has  applied  to  the  Mexican 
Government  for  a  concession  to  establish  a  factory  in  that  city 
to  manufacture  electrical  machinery  of  all  kinds.  He  agrees 
to  make  an  initial  investment  of  more  than  $100,000.  Juan 
Welsby  Gellin  and  Francisco  Serrano  Gallardo,  of  Mexico  City, 
have  applied  to  the  Government  for  a  concession  to  establish  a 
factory  for  the  manufacture  of  telephone  and  telegraph  wires 
and  cables.  They  agree  to  invest  $200,000  in  the  enterprise. 

More  Ships  Equipped  with  Wireless. — The  United  Wire¬ 
less  Telegraph  Company  has  recently  equipped  several  large  ships 
upon  the  Great  Lakes.  Among  these  are  the  City  of  Cleve¬ 
land,  the  City  of  Detroit,  the  St.  Ignace,  the  Western  States 
and  the  Eastern  States.  The  same  company  also  received  a 
rush  order  to  equip  the  Hamburg-American  liner  Moltke,  and 
the  apparatus  was  installed  in  one  day. 

Electrical  Apparatus  for  Japan. — The  municipal  govern¬ 
ment  of  the  city  of  Kioto,  Japan,  has  recently  ordered  from  the 
General  Electric  Company,  through  Mitsui  &  Company,  five 
1 500-kw  water  turbine  generators.  Switchboards  and  other 
apparatus  were  also  ordered.  These  are  for  use  in  the  light 
and  traction  plant  which  is  operated  by  the  city. 

Reported  Electrification  Denied. — Vice-president  A.  D. 
Parker,  of  the  Colorado  &  Southern  Railroad  Company,  has 
denied  the  report  that  the  line  would  be  electrified  between 
Denver  and  Morrison,  Col.  This  portion  of  the  line  was 
changed  to  broad  gage  last  fall.  Morrison  is  being  advertised 
as  the  future  great  pleasure  resort  of  Colorado. 

Pierce  Phosphate  Plant. — A  reference  in  the  first  issue 
of  February  (p.  315)  to  the  new  gas  engine  plant  at  Pierce,  Fla., 
states  that  the  gas  is  supplied  from  double-zone  producers.  We 
are  informed  that  the  producer  plant  was  furnished  by  the 
Power  &  Mining  Machinery  Company,  and  consists  of  standard 
Loomis-Pettibone  apparatus. 
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New  Electrical  Educational  Building. — Architect  F.  M. 
Simpson,  of  Raleigh,  N.  C,  has  prepared  plans  for  a  new 
$50,000  electrical  and  engineering  building  to  be  erected  at  the 
North  Carolina  Agricultural  &  Mechanical  College,  in  West 
Raleigh.  These  plans  have  been  adopted  by  the  committee  on 
building  and  the  structure  will  be  three  stories  m  height,  fire¬ 
proof,  and  will  be  170  feet  in  length  by  90  feet  in  depth. 

_  Financial. 

The  Week  ra  Wall  Street. 

HERE  were  no  important  developments  in  the  stock  mar¬ 
ket  last  week,  and  trading  was  exceedingly  dull.  The 
main  characteristics  resembled  very  closely  those  of  the 
preceding  week.  It  seems  to  be  apparent  that  the  liquidating 
pressure  has  in  a  measure  been  withdrawn,  but  at  the  same  time 
there  is  very  little  outside  interest,  and  investment  buying  is 
small.  The  market  is  largely  in  the  hands  of  professional 
traders,  and  these  are  not  too  confident  of  future  conditions, 
and  display  continued  uneasiness  over  the  situation  in  Wash¬ 
ington.  This  latter  nervousness  is  exhibited  especially  on 
Mondays,  and  on  Feb.  28  was  noticeable  in  the  fact  that  the 
market  was  dull  in  tone,  and  inclined  to  be  lower  until  after 
official  announcement  had  been  made  that  no  decisions  would 
be  handed  down  by  the  Supreme  Court  in  either  the  Standard 
Oil  or  American  Tobacco  cases.  After  this  announcement 
there  was  considerable  recovery  and  a  renewal  of  confidence, 
stocks  closing  at  near  the  highest  figures  for  the  day.  In  the 
meantime,  there  are  no  adverse  conditions  in  the  commercial 
world  to  aid  the  bear  operators  in  depressing  prices.  The  in¬ 
dustries  are  still  busy,  the  earnings  of  the  railroads  show  large 
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Shares  sold  are  for  week  of  Feb.  21  to  Feb.  26. 
increases  over  corresponding  months  last  year.  The  condi- 
tions  of  the  money  market,  both  at  home  and  abroad,  are  en¬ 
tirely  satisfactory,  and  there  seems  to  be  plenty  of  cash  for  all 
legitimate  transactions.  Local  bankers  are  liberal,  and  the 
rates  of  money  are  cheap.  Quotations  Feb.  28  were  for  call, 
2V2  to  3  per  cent ;  90  days,  3J4  to  3^  per  cent.  The  quotations 
in  the  table  are  those  of  the  close  Feb.  28. 


FufAKCiAL  Notes. 

Niagara,  Lockport  &  Ontario  Power  Company. — Francis 
V.  Greene,  president  of  the  Niagara,  Lockport  &  Ontario  Power 
Company,  declares  that  if  the  company’s  earnings  continue  at 
the  rate  that  was  indicated  by  the  business  done  in  December, 
there  will  be  an  excess  of  $100,000  for  the  year  of  1910  over 
the  interest  charges  of  $250,000.  This  amount  will  be  in  excess 
also  of  the  $30,000  that  must  be  deducted  each  year  as  amortiza¬ 
tion  charge.  President  Greene  estimates  that  the  sales  of  the 
company  for  1910  will  average  55,000  hp,  producing  net  earn¬ 
ings  of  $425,000.  The  development  of  the  company’s  efficiency 
has  increased  very  rapidly.  This  is  indicated  by  the  fact  that 
its  December  earnings,  1909,  showed  an  increase  of  265  per  cent 
over  the  earnings  for  July,  1907,  when  the  lines  were  taken 
over  from  the  contractors.  The  cost  of  power  and  operating 
'xpenses  have  increased  during  the  same  time  only  119  per 


cent.  The  generating  plant  of  the  Ontario  Power  Company, 
from  which  power  is  bought,  has  a  capacity  of  68,000  hp,  and 
is  designed  for  an  ultimate  generation  of  200,000  hp,  for  which 
the  company  has  authorized  water  rights.  Construction  work 
is  now  in  progress  which  will  make  the  capacity  of  the  plant 
114,000  before  the  close  of  1910.  The  territory  served  has  a 
population  of  over  1,000,000,  and  there  are  about  451  miles  of 
transmission  lines  in  operation.  At  the  present  time  the  com¬ 
pany  is  selling  power  under  contracts  varying  from  three  to 
thirty  years  in  length. 

New  York  Telephone  Company  Changes. — The  new 
members  of  the  board  of  directors  elected  for  the  New  York 
Telephone  Company  last  week  were:  W.  D.  Sargent,  of 
Brooklyn;  ex-Governor  Griggs,  of  Paterson,  N.  J. ;  James  H. 
Manning,  of  Albany,  N.  Y, ;  John  F.  Maynard,  Utica,  N.  Y. ; 
William  Nottingham,  Syracuse,  N.  Y. ;  Benjamin  E.  Chase, 
Rochester,  N.  Y.,  and  Henry  M.  Watson,  Buffalo,  N.  Y.  These 
directors  were  elected  in  place  of  J.  P.  Davis,  Charles  L 
Kingsley,  George  J.  Gould,  R.  C.  dowry,  J.  C.  Wilever,  J.  B. 
Van  Every  and  B.  Brooks,  resigned.  The  retiring  directors  rep¬ 
resented  the  Western  Union  interest  in  the  board.  This  change 
was  made  by  the  retirement  of  the  Gould  directors  of  the  com¬ 
pany,  who  represented  the  Western  Union  interests.  Theodore 
N.  Vail,  who  had  been  president  of  the  company,  was  elected 
chairman  of  the  board  of  directors,  and  Union  N.  Bethell  was 
elected  president  of  the  company.  Mr,  Bethell  has  been  identi¬ 
fied  with  the  telephone  business  since  1888,  and  has  been  an 
active  manager  of  the  Bell  interests  in  New  York  and  the 
adjacent  territory  for  a  number  of  years. 

Dominion  Power  &  Transmission  Company. — At  the 
annual  meeting  of  the  Dominion  Power  &  Transmission  Com¬ 
pany,  Hamilton,  Ont.,  the  financial  report  whicn  was^  presented 
showed  gross  earnings  of  the  various  subsidiary  companies 
amounting  to  $1,691,696,  and  operating  expenses  of  $963,949- 
After  deducting  interest  charges,  there  was  left  a  surplus  of 
$305,807.  Although  the  earnings  of  the  Hamilton  Street  Rail¬ 
way  Company,  one  of  the  subsidiaries,  showed  an  increase  of 
$87,120,  it  was  decided  not  to  pay  a  dividend  this  year,  consider¬ 
able  money  having  recently  been  spent  on  improvements. 

Third  Avenue  Railroad  Sold. — The  property  of  the  Third 
Avenue  Railroad  Company,  New  York,  was  sold  under  fore¬ 
closure  order  of  the  United  States  Court,  March  i.  The  prop¬ 
erty  was  bid  in  by  John  M.  Bowers,  counsel  for  the  bondholders 
reorganization  committee  of  which  James  N.  Wallace  is  chair¬ 
man.  There  was  only  one  bid,  $26,000,000.  The  suit  was 
brought  by  the  Central  Trust  Company,  trustee  for  the  $37,560,- 
000  general  mortgage  bonds.  All  but  about  $800,000  of  the 
bondholders  had  deposited  their  bonds  with  the  committee. 

New  Officers  of  Union  Electric  Light  &  Power  Company, 
St.  Louis. — The  list  of  officers  elected  at  the  annual  meeting 
of  the  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
in  January  shows  some  changes.  The  list  is  as  follows :  Presi¬ 
dent,  Alten  S.  Miller,  first  vice-president,  James  Campbell ; 
second  vice-president,  Breckinridge  Jones;  third  vice-president, 
Festus  J.  Wade;  secretary  and  treasurer,  Hermann  Spoehrer; 
assistant  secretary  and  treasurer,  Emerson  D.  Pray.  • 

Massachusetts  Lighting  Companies. — At  the  annual 
meeting  of  the  Massachusetts  Lighting  Companies  last  week, 
the  trustees  were  authorized  to  issue  3,600  additional  shares 
of  stock.  The  new  stock  is  to  be  offered  to  the  stockholders  at 
$110  per  share,  in  the  ratio  of  one  new  share  for  each  20  now 
held.  The  proceeds  of  this  sale  will  be  used  to  pay  for  the 
capital  stock  of  the  Northampton  Gas  Light  Company,  which 
was  recently  purchased. 

Central  Colorado  Power  Company. — The  Central  Colo¬ 
rado  Power  Company  has  filed  at  Colorado  Springs  a  second 
mortgage  on  its  property  in  favor  of  the  Knickerbocker  Trust 
Company  of  New  York,  as  trustees.  This  mortgage  is  for 
$1,350,000,  and  is  to  secure  that  amount  of  5  per  cent  20-year 
bonds.  The  mortgage  covers  the  reservoir  properties  of  the 
company,  also  the  transmission  lines  and  the  various  auxiliary 
plants. 

Detroit  Edison  Company  Bonds. — At  a  special  meeting 
of  the  stockholders  of  the  Detroit  Edison  Company  last  week, 
an  issue  of  $3,000,000  6  per  cent  convertible  bonds  was  author¬ 
ized,  and  an  increase  of  the  capital  stock  from  $6,000,000  to 
$9,000,000  was  voted.  The  bonds  will  be  offered  to  the  stock¬ 
holders  for  subscription  pro  rata.  The  increased  stock  will  be 
held  in  the  treasury  for  the  time  being. 
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Chicago  Traction  Merger. — The  plan  for  merging  all  of 
the  South  Side  surface  lines  in  Chicago  has  been  announced, 
with  E.  H.  Gary,  A.  J.  Earling  and  S.  M.  Felton,  trustees  of 
all  the  stocks  and  bonds.  The  directors  to  govern  the  policy  of 
the  trustees  are  James  B.  Forgan,  John  J.  Mitchell,  Samuel  In- 
sull,  John  A.  Spoor,  Eldward  Morris,  Harrison  B.  Riley,  E.  K. 
Boisot  and  Ira  M.  Cobe.  It  was  originally  intended  to  capitalize 
the  Chicago  City  &  Connecting  Railway  Compnay,  the  new 
holding  corporation,  at  $22,000,000  in  bonds,  $25,000,000  in  pre¬ 
ferred,  and  $15,000,000  in  common  stock.  It  is  announced,  how¬ 
ever,  that  the  only  securities  to  be  issued  at  this  time  will  be 
$22,000,000  of  5  per  cent  first  mortgage  bonds,  maturing  in  1927. 
The  unsold  portion  of  these  bonds  will  shortly  be  offered  to  the 
public  by  J.  P.  Morgan  &  Company,  the  Illinois  Trust  and 
First  Trust  companies  of  Chicago.  The  amount  of  capital  stock 
to  be  issued  will  be  determined  later.  The  matter  of  merging 
the  new  combination  with  the  Chicago  Railway  Company  will 
be  taken  up  later.  Henry  A.  Blair,  chairman  of  the  executive 
committee  of  the  latter  company,  declares  that  no  negotiations 
on  this  line  have  been  opened. 

New  York  Edison  Company  Stock  Increase. — The  New 
York  Edison  Company  filed  an  application  last  week  with  the 
Public  Service  Commission  for  permission  to  issue  new  stock 
to  the  amount  of  $5,349,400.  The  proceeds  of  the  sale  of  this 
stock  are  to  be  applied  to  the  retirement  of  bonds  amounting  to 
$4,312,000  issued  under  the  mortgage  made  by  the  Edison  Elec¬ 
tric  Illuminating  Company  to  the  Central  Trust  Company  in 
March,  1890.  These  bonds  are  due  this  month.  Also  to  retire 
$988,000  of  bonds  issued  by  the  Mt.  Morris  Electric  Light 
Company,  which,  while  not  due  until  1940,  may  be  called  for 
redemption  at  105  at  any  time.  All  of  the  stockholders  o'f  the 
company  gave  their  consent  to  the  proposed  stock  issue. 

McCall  Ferry  Power  Company. — Judge  Lacombe,  of  the 
United  States  Circuit  Court,  has  issued  an  order  discharging  the 
special  master  in  the  suit  of  the  Knickerbocker  Trust  Company 
against  the  McCall  Ferry  Power  Company.  The  court  directed 
that  $697,674  be  paid  on  the  coupons  past  due  between  December, 
1908,  and  December,  1909,  and  $1,427,745  to  be  paid  on  the 
principal  of  the  bonds.  The  receiver  is  then  directed  to  return 
the  bonds  to  the  purchaser  of  the  property  with  the  other 
coupons  attached.  The  property  has  been  transferred  to  the 
Pennsylvania  Power  Company  by  W.  H.  Barnum,  who  bid  it  in 
for  the  stockholders’  committee. 

Pacific  Light  &  Power  Corporation. — N.  W.  Halsey  & 
Company,  of  New  York,  made  the  following  statement  in  re¬ 


gard  to  the  mortgage  5  per  cent  bonds  of  the  Pacific  Light  & 
Power  Corporation :  “We  are  officially  advised  by  W.  G.  Kerck- 
hoff,  president  of  the  Pacific  Light  &  Power  Company,  of  the 
incorporation  of  the  Pacific  Light  &  Power  Corporation  with  a 
capital  stock  of  $40,000,000.  This  corporation  has  been  organ¬ 
ized  for  the  purpose  of  acquiring  the  properties  of  the  Pacific 
Light  &  Power  Company,  subject  to  outstanding  bonds,  and 
enlarging  these  properties  in  order  to  adequately  take  advantage 
of  the  growth  of  the  territory.” 

Niagara  Falls  Power  Company. — The  Niagara  Falls 
Power  Company  has  been  authorized  by  the  Public  Service 
Commission  of  the  Second  District  to  execute  a  refunding  gen¬ 
eral  mortgage  to  secure  $20,000,000  of  6  per  cent  gold  bonds, 
maturing  Jan.  i,  1932,  and  to  issue  $9,074,000  of  bonds.  The 
proceeds  of  the  bonds  are  to  be  used  for  refunding  purposes, 
with  the  exception  of  $1,021,000,  which  will  be  expended  for 
the  acquisition  of  property  and  the  extension  and  improvement 
of  the  plant. 

Illinois  Tunnel  Company. — It  is  given  out  in  Chicago 
that  the  receivers  of  the  Illinois  Tunnel  Company  will  shortly 
ask  the  court  for  permission  to  authorize  $3,000,000  two-year 
6  per  cent  receivers’  certificates,  with  which  to  begin  work  upon 
the  construction  of  the  Illinois  telephone  system. 

Manila  Electric  Railroad  &  Lighting  Corporation. — The 
Equitable  Trust  Company  of  New  York  is  asking  for  bids  for 
$27,811  of  the  5  per  cent  bonds  of  the  Manila  Electric  Railroad 
&  Lighting  Corporation,  which  have  been  held  in  the  treasury 
by  that  concern. 

DIVIDENDS. 

Butte  Electric  &  Power  Company,  quarterly,  per  cent, 
payable  April,  i 

Galveston-Houston  Electric  Company,  semi-annual,  3  per  cent, 
payable  March  15. 

Laclede  Gas  Light  Company,  St.  Louis,  quarterly,  Ij4  per 
cent,  payable  March  15. 

Mackay  Companies,  preferred,  quarterly,  i  per  cent ;  common, 
quarterly,  per  cent,  payable  April  i. 

New  England  Telephone  &  Telegraph  Company,  quarterly, 
Ij4  per  cent,  payable  March  31. 

Oklahoma  Gas  &  Electric  Company,  quarterly,  1%  per  cent, 
payable  March  15. 

San  Diego  (Cal.)  Gas  &  Electric  Company,  quarterly, 
per  cent,  payable  March  15. 

West  Jersey  &  Sea  Shore  Railroad  Company,  semi-annual, 
2^2  per  cent,  payable  April  i. 


Birmingham  (Ala.)  Railway,  Light  &  Power  Company: 

Year  1909 . 

Year  1908 . 

Butte  Electric  &  Power  Company: 

Year  1909 . 

Year  1908 . 

Chicago  Railways  Company: 

Year  ended  Jan.  31,  1910 . 

Year  ended  Jan.  31,  1909 . 

Detroit  United  Railway  Company; 

January,  1910 . 

anuary,  1909 . 

Georgia  Railway  &  Electric  Company: 

Year  1909 . 

Year  1908 . 

Halifax  Electric  Tramway  Company: 

Year  1909 . 

Year  1908 . 

Illinoii  Traction  Company: 

Year  1909 . 

Year  1908 . 

Kings  County  Electric  Light  &  Power  Company: 

Year  1909 . 

Year  1908 . 

Montreal  Street  Railway  Company; 

January,  1909 . 

Janua^,  1908...^ . 

Northern  Ohio  Traction  &  Light  Company: 

January,  1910 . 

January,  1909 . 

Rockford  (Ill.)  Electric  Company: 

Year  1909 . 

Year  1908 . 

United  Railroads,  San  Francisco: 

Year  1909 . 

Year  1908 . 

Washington  (D.  C.)  Railway  &  Electric  Company: 

Year  1909 . 

Year  1908. . 

West  Penn  Railways  Company,  Pittsburgh: 

Year  1909 . 

Year  ^08.. _ . 

Winnipeg  Electric  Street  Railway  Company: 

Year  1909 . . 

Year  1908 . 


*  Deficit. 


REPORTS  OF  EARNINGS. 


Gross  earnings. 
$2,286,369 
2,i67,rr6 

Expenses. 

$1,407,744 

1.433.850 

Net  earnings. 
$878,625 
733.696 

Charges. 

$535,311 

527.386 

Surplus. 

$343,314 

206,310 

1,656,669 

1.231,060 

658,693 

555.922 

1,003,582 

691,851 

361,1 1 1 
301,150 

642,470 

390,700 

12,438,032 

11,037,071 

8,706,637 

7,725,950 

3.731.415 

3,311.121 

2,275,718 

1.739,684 

1,455.697 

1,571.437 

659.592 

559.>6o 

425.761 

354,696 

,245.992 

216,310 

158,658 

153,702 

87,334 

62,608 

3,673.007 

3.339.021 

1,770,142 

1,649,994 

1,902,865 

1,689,027 

845.242 

833.402 

1.095,677 

889,452 

447,580 

424,618 

269,606 

234.713 

177.974 

189.905 

13,136 

36,058 

164,838 

153.847 

4,752,082 

4,098,621 

2,749,069 

2,354.124 

2,003,013 

1,744,497 

1,250,429 

1,220,537 

752,582 

523.960 

3.733.840 

3,613,470 

1,823.984 

1,747.757 

1,909,855 

1,865,712 

1,068,284 

1,036,199 

841.571 

829,513 

325,621 

295,453 

205,060 

199.644 

120,561 

95,800 

35.690 

33.536 

84,871 

62,273 

164,944 

147,895 

94.500 

84,710 

70,444 

63.185 

43.292 

43.952 

27.152 

19,233 

320,453 

285,799 

201,453 

198,000 

119,000 

87»799 

26,260 

16,925 

92,740 

70,874 

7.455,965 

6,866,302 

4,242.649 

4,242,750 

3,213,316 

2,623,550 

2,982,970 

2,773.813 

404,472 

•26,989 

4.080,064 

3.720,573 

2,110,579 

1,856,171 

1,969,485 

1,864,402 

1,230,292 

I.I77.49I 

749.795 

724.436 

786,575 

691,874 

1,303,066 

1,117,222 

459.827 

446,306 

439,661 

371,819 

326,748 

245,508 

2,023,731 

2,206,095 

720,665 

1,088,873 

863,405 

745.403 
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General  News 


Construction  NeWs, 


BIRMINGHAM,  ALA. — It  is  reported  that  the  City  of  Birmingham 
will  improve  the  municipal  electric-light  plant,  located  in  North  Birming¬ 
ham,  which  is  now  part  of  the  city. 

CUBA,  ALA. — The  Oxford  Rural  Telephone  Club  is  contemplating  the 
erection  of  nine  miles  of  telephone  lines.  J.  I.  Swain  is  president.  , 

HUNTSVILLE,  ALA. — Work  has  commenced  on  the  construction  of 
the  extension  of  the  Lowe  Cotton  Mill,  which  will  cost  approximately 
$80,000.  The  entire  plant  will  be  equipped  for  electrical  operation.  For 
the  present  electricity  will  be  generated  on  the  premises,  but  it  is  under¬ 
stood  that  the  company  expects  to  secure  energy  from  Hales  Bar,  in  the 
Tennessee  River,  within  a  year. 

MONTGOMERY,  ALA. — The  Citizens’  Light,  Heat  &  Power  Company 
has  asked  for  an  amendment  to  its  charter  which  will  allow  it  to  sell 
water  for  industrial  purposes.  The  company  has  recently  defeated  in 
court  an  attempt  to  annul  its  charter,  and  in  another  suit  secured  the 
cancellation  of  an  order  restraining  the  company  from  holding  a  stock¬ 
holders’  meeting  unless  it  allowed  certain  named  persons  to  participate 
in  the  meeting. 

OPELIKA,  ALA. — At  an  election  to  be  held  March  28  the  proposition 
to  issue  $85,000  in  bonds  for  construction  of  an  electric  light  and  water 
works  will  be  submitted  to  a  vote. 

SHEFFIELD,  ALA. — The  Sheffield  Company  has  recently  purchased  a 
300-kw  rotary  converter  and  a  40-kw  exciter  from  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa.  W.  R.  Hall,  of 
Sheffield,  is  general  manager. 

SYLACAUGA,  ALA. — The  city  is  reported  to  have  voted  to  issue  bonds 
for  the  construction  of  an  electric-light  plant. 

PHOENIX,  ARIZ. — A  report  has  been  submitted  by  Shipman,  Denny  & 
Rhame,  of  San  Francisco,  Cal.,  consulting  engineers,  to  the  Municipal 
Ownership  League,  giving  the  cost  of  the  construction  of  a  municipal 
electric  power  plant  at  about  $174,000,  including  a  steam  auxiliary  and 
transformer  plant,  in  case  electricity  is  secured  from  the  Government 
reclamation  service. 

HARDY,  ARK. — It  is  reported  that  Dr.  Buford,  of  Memphis,  Tenn.,  is 
contemplating  organizing  a  company  to  construct  an  electric-light  plant 
and  water  works  in  Hardy.  It  is  said  that  the  new  company  proposes  to 
obtain  control  of  the  water  power  now  owned  by  the  milling  company. 

COALING  A,  CAL. — Arrangements  hare  been  made  by  the  City  Trus¬ 
tees  with  the  San  Joaquin  Light  &  Power  Company,  of  Fresno,  Cal.,  for 
the  installation  of  a  lighting  system  in  Coalinga.  Under  the  agreement 
the  company  is  to  furnish  the  city  with  40  tungsten  lamps  at  the  rate  of 
$48  per  lamp  per  year.  A.  G.  Wishon  is  manager  of  the  San  Joaquin 
Light  &  Power  Company. 

DOWNEY,  CAL. — The  Downey  Light  &  Power  Company  is  extending 
its  transmission  lines  to  Rivera,  a  distance  of  3ii  miles,  where  the  com¬ 
pany  will  furnish  electricity  for  street  lighting  and  for  lamps  and  motors. 
A  large  number  of  ranchers  will  utilize  electrical  service  for  pumping 
water  and  operating  machinery.  Several  fruit  and  walnut  packing  bouses 
will  also  use  electrical  energy.  Lieut-Col.  J.  Robertson  Gordon  is  general 
manager. 

FRESNO,  CAL. — The  work  now  under  way  in  the  foothills  about 
North  Fork  and  Crane  Valley  by  the  San  Joaquin  Light  &  Power  Com¬ 
pany  will  be  practically  completed  by  Aug.  i,  1910,  including  the  large 
dam  in  Crane  Valley.  The  company  has  awarded  a  contract  for  a  400- 
kw  motor-generator  set,  to  be  used  in  connection  with  the  street-car 
system,  and  which  will  be  used  as  an  auxiliary  to  the  local  plant.  Poles 
have  been  erected,  with  the  exception  of  about  10  miles,  on  the  new 
Coalinga-Lemoore  transmission  line. 

GRIDLEY,  CAL. — The  City  Council  has  voted  to  purchase  the  local 
electric-light  plant,  owned  by  the  Beebe  estate,  to  be  operated  by  the 
municipality.  The  plant,  it  is  said,  has  been  offered  to  the  city  for 
$17,500.  It  will  be  necessary  to  call  an  election  and  submit  the  proposi¬ 
tion  to  a  vote. 

MODESTO,  CAL. — Work  has  commenced  on  the  construction  of  the 
four-mile  railway  of  the  Modesto  Interurban  Railway,  which  is  to  connect 
Modesto  with  the  main  line  of  the  Atchison,  Topeka  &  Santa  Fe  Railroad. 
The  promoters  are  now  considering  the  extension  of  the  railway  west  to 
Newman  and  east  to  Waterford,  Oakdale,  La  Grange  and  other  towns  in 
the  eastern  part  of  Stanislaus  County.  W.  A.  Cooper,  1370  Franklin 
Street,  Oakland,  Cal.,  is  chief  engineer. 

OROVILLE,  CAL. — Announcement  has  been  made  that  the  Oro  Light 
&  Water  Company  will  soon  commence  work  on  construction  of  a  large 
dam  at  Hamburg,  35  miles  from  Stirling  City,  to  cost  about  $250,000. 
It  is  expected  to  have  the  dam  completed  in  two  years.  Electricity  gene¬ 
rated  at  the  dam  will  be  used  for  dredging  and  other  purposes. 

SALINA,  CAL. — The  property  of  the  Salina  Mill  &  Power  Company 


has  been  purchased  by  the  Sevier  Light,  Power  &  Milling  Company,  of 
Salina.  It  is  understood  that  the  Sevier  company  will  enlarge  the  plant 
and  also  erect  another  power  station  to  be  equipped  with  hydraulic  tur¬ 
bines  and  will  furnish  electricity  to  operate  local  manufacturing  plants. 

SAN  DIEGO,  CAL. — Orders  have  been  placed  recently  by  the  San 
Diego  Electric  Railway  Company  with  the  Allis-Chalmers  Company,  of 
Milwaukee,  Wis.,  for  a  28  and  60  x  48  vertical,  cross-compound,  con¬ 
densing  engine,  which  will  receive  steam  at  160  lb.  pressure  and  ex¬ 
hausting  into  a  28-in.  vacuum. 

SAN  FRANCISCO,  CAL, — The  United  Railroads,  through  Ford,  Bacon 
&  Davis,  of  New  York,  N.  Y.,  will  purchase  poles,  cross-arms  and  copper 
for  use  on  its  city  street-car  lines. 

STOCKTON,  CAL. — The  City  Council  has  decided  to  make  an  appro¬ 
priation  for  the  installation  of  electroliers  throughout  the  business  sec¬ 
tion  .of  the  city  to  replace  the  present  overhead  lighting  system.  The  cost 
of  the  poles  is  estimated  at  about  $35,000.  It  is  expected  that  the  Stockton 
Gas  &  Electric  Corporation  will  place  the  wires  undet  ground  to  supply 
the  lamps  with  electricity. 

DENVER,  COL. — The  Denver  Gas  &  Electric  Company,  it  is  stated, 
will  commence  work  at  once  on  extensive  improvements  to  its  systems  in 
Denver  which  will  involve  an  expenditure  of  about  $t,ooo,ooo,  and 
include  the  installation  of  a  6ooo-kw  turbine  in  the  electric  generating 
plant  on  the  west  side,  laying  of  about  25  miles  of  gas  mains,  the  in¬ 
stallation  of  a  new  water  gas  machine  and  the  rebuilding  of  the  local 
steam-heating  plant.  Frank  W.  Frueauff  is  vice-president  and  general 
manager. 

PUEBLO,  COL. — The  Pueblo  &  Suburban  Traction  &  Lighting  Com¬ 
pany  expects  to  purchase  coal-handling  machinery  and  overhead  coal  stor¬ 
age  in  the  near  future.  T.  C.  .Roberts  is  superintendent  of  power  station. 

STEAMBOAT  SPRINGS,  COL. — The  Steamboat  Springs  Electric  Com¬ 
pany  has  made  extensive  improvements  and  additions  to  its  plant,  includ¬ 
ing  the  installation  of  a  200-hp  Skinner  engine  direct  connected  to  a  150- 
kw,  2300-volt,  three-phase,  60-cycle  General  Electric  generator;  Wagner 
transformers;  General  Electric  switchboard,  arresters  and  arc  lamp  trans¬ 
formers.  The  entire  distributing  system  has  been  remodeled. 

EAGLE VILLE,  CONN. — Work  will  soon  commence  on  construction 
of  the  substation  of  the  Willimantic-Rockville  Light  Company  in  Eagle- 
ville.  Electricity  for  operating  the  system  will  be  secured  from  the  plant 
of  the  Uncas  Power  Company  at  Scotland,  Conn. 

EAST  HAMPTON,  CONN. — The  East  Hampton  Electric  Light  Com¬ 
pany,  of  which  Samuel  E.  Elmore,  of  Hartford,  Conn.,  is  president, 
has  decided  to  rebuild  the  dam  and  start  the  plant  at  Leesville,  Conn., 
which  has  been  out  of  commission  since  the  dam  was  washed  away 
several  weeks  ago.  A  60-hp  gasoline  engine  will  be  installed  to  drive 
the  dynamo  until  the  water  power  is  available  and  will  be  used  as  an 
auxiliary  to  the  water  power.  A  new  water  wheel  will  also  be  installed. 
The  cost  of  the  work  is  estimated  at  about  $6,000.  E.  W.  Crocker,  of 
East  Hampton,  Conn.,  is  superintendent. 

ORANGE,  CONN. — The  United  Illuminating  Company,  it  is  said,  will 
extend  its  transmission  lines  to  Orange,  Conn.,  to  furnish  electricity 
for  lamps  and  motors.  The  company  already  has  its  lines  extended  as 
far  as  the  Fairlea  Farm  and  Grassy  Hill. 

WINDSOR,  CONN. — ^The  Selectmen  have  been  authorized  to  enter 
into  a  contract  with  the  Hartford  Electric  Light  Company  for  street 
lighting,  under  the  terms  of  which  the  company  is  to  furnish  167  tungsten 
lamps  of  60  cp,  to  be  ready  for  use  by  July  i,  1910. 

WILMINGTON,  DEL. — The  directors  of  the  Street  and  Sewer  De¬ 
partment  have  entered  into  a  contract  with  the  Wilmington  City  Electric 
Company  for  incandescent  lighting  service  for  a  period  of  five  years, 
beginning  April  i,  1910,  under  which  the  company  will  furnish  40-cp 
incandescent  lamps  at  $15  each  per  year,  which  is  an  increase  of  12  cents 
per  lamp  per  year.  At  present  there  are  435  i6-cp  incandescent  lamps. 
The  contract  for  arc  lamps  with  the  Wilmington  City  Electric  Company 
was  continued  for  one  year  from  April  i,  at  the  present  rate. 

WASHINGTON,  D.  C. — The  contract  for  installing  a  power  plant  in 
the  Government  Hospital  for  Insane,  Washington,  D.  C.,  has  been 
awarded  to  the  General  Electric  Company  (Baltimore,  Md.,  office)  for 
$15,666. 

WASHINGTON,  D.  C. — The  contract  for  extending  the  electric- 
lighting  system  at  the  Walter  Reed  Army  General  Hospital  has  been 
awarded  to  the  National  Electrical  Supply  Company,  1330  New  York 
Avenue,  Washington,  D.  C.,  for  $3,022.  Captain  H.  L.  Pettus  is  con¬ 
structing  quartermaster. 

ADAIRSVILLE,  GA. — The  installation  of  an  electric-lighting  system  is 
contemplated  by  the  city.  Henry  M.  Veach  is  Mayor. 

ATHENS,  GA. — ^The  James  White  Power  Company  has  awarded  the 
contract  for  the  entire  hydroelectric  equipment  for  its  proposed  water¬ 
power  development  to  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis., 
which  includes  four  1200  b.h.p.  twin  open-flume  turbines  operating  under 
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a  bead  of  50  ft.,  each  direct  connected  to  a  700*kw,  12,000-volt,  three- 
phase,  60-cycIe,  360-r.p.m.  alternator;  one  180  b.h.p.,  single  open-flume 
turbine  operating  under  the  same  bead  and  direct  connected  to  a  loo-kw, 
120-Tolt,  650-r.p.m.  exciter.  Each  unit  will  be  equipped  with  an  Allis- 
Cbalmers  oil-pressure,  hydraulic  turbine  governor  which  will  make  pos¬ 
sible  true  parallel  operation.  Beside  the  turbine-driven  exciter  there 
will  be  one  loo-kw,  motor-generator  exciter  set;  three  iso-kw  and  six 
500-kw,  oil-filled,  self-cooled,  i2,ooo-22oo-volt,  step-down  transformers. 
Controlling  and  recording  apparatus  will  be  mounted  on  an  ii- 
panel  switchboard  made  of  blue  Vermont  marble,  manufactured  by  the 
Allis-Chalmers  Company.  The  Ambursen  Hydraulic  Construction  Com¬ 
pany,  of  Boston,  Mass.,  has  the  contract  for  the  concrete  construction 
work. 

ATLANTA,  GA. — The  City  Council  has  granted  the  Georgia  Railway 
&  Electric  Company  one  perpetual  franchise  and  three  40-year  franchises 
to  build  new  street  car  lines  over  certain  streets  in  Atlanta. 

ATLANTA,  GA.— The  Middle  Georgia  Interurban  Railway  Company 
has  petitioned  the  State  Railroad  Commission  for  permis'sion  to  issue  first 
mortgage  bonds  to  the  amount  of  $1,050,000  and  $200,000  in  capital 
stock.  The  company  proposes  to  construct  an  interurban  electric  railway 
connecting  Griffin  with  Social  Circle,  via  Indian  Sprngs,  Monticello  and 
other  towns.  It  is  understood  that  a  large  part  of  the  route  has  already 
been  graded  for  laying  of  tracks.  L.  W.  Roberts,  of  Atlanta,  Ga.,  is 
president  of  the  company. 

AUGUSTA,  GA. — The  Augusta-Aiken  Railway  &  Electric  Company  has 
awarded  the  contract  for  the  construction  of  the  new  terminal  buildings 
to  the  Blue  Ridge  Construction  Company  for  $27,000. 

CORDELE,  GA. — The  construction  of  an  electric  railway  from  Daphne 
to  Cordele  is  reported  to  be  under  consideration.  J.  S.  Byrome  &  Sons, 
of  Byromeville,  Ga.,  it  is  said,  are  interested  in  the  project 

CARNESVILLE,  GA. — The  citizens  of  Carnesville  and  vicinity  are 
planning  to  construct  a  railway  from  Carnesville  to  Toccoa.  It  is  said 
that  gasoline  locomotives  will  be  used. 

DALTON,  GA. — A  committee,  consisting  of  Councilmen  Bearden,  Ru¬ 
dolph,  Thomas,  Mann  and  Willis,  has  been  appointed  to  act  with  Mayor 
Trammell  to  investigate  the  cost  of  the  proposed  extensions  and  additions 
to  the  municipal  water,  gas  and  electric-light  plants  and  report  at  a  sub¬ 
sequent  meeting,  when  an  election  will  be  called  to  vote  on  the  proposi¬ 
tion  to  issue  bonds  for  the  improvements  contemplated.  It  is  understood 
that  more  than  $100,000  will  be  required. 

GAINESVILLE,  GA.— The  Mayor  and  City  Council  have  decided  to 
call  an  election  to  vote  on  the  proposition  to  issue  $100,000  in  bonds,  the 
proceeds  of  $70,000  to  be  used  for  a  new  water  plant;  $5,000  for  exten¬ 
sions  to  the  municipal  electric-light  plant;  for  new  school  house,  $12,500, 
and  $12,500  for  extending  sewer  system. 

LAFAYETTE,  GA. — At  an  election  to  be  held  Match  22  the  proposition 
to  issue  $40,000  in  bonds  for  the  construction  of  an  electric-light  plant 
and  water  works  will  be  submitted  to  a  vote. 

LA  GRANGE,  GA. — The  City  Council  has  granted  C.  M.  Awtrey  and 
G.  E.  Dallis,  of  La  Grange,  Ga.,  a  franchise  to  construct  and  operate 
an  electric  railway  in  this  city. 

ROSWELL,  GA. — The  construction  of  an  electric  railway  from  Ros¬ 
well  to  Atlanta,  Ga.,  a  distance  of  20  miles,  is  reported  to  be  under  con¬ 
sideration. 

SWAINSBORO,  GA. —  Fbe  capital  stock  of  the  Mutual  Telephone  & 
Telegraph  Company  has  been  increased  from  $3,000  to  $13,000. 

WARWICK,  GA. — Preliminary  surveys  are  being  made  by  H.  S. 
Marshall,  engineer,  representing  D.  G.  Zeigler  &  Company,  of  Jackson¬ 
ville,  Ga.,  in  connection  with  the  proposed  power  plant  to  be  erected  on 
the  Flint  River  by  D.  G.  Zeigler  &  Company. 

HONOLULU,  HAWAII. — The  York  Manufacturing  Company,  of  York, 
Pa.,  has  recently  received  an  order  from  William  P.  Stevens,  of  Los  An¬ 
geles,  Cal.,  for  a  125-ton  refrigerating  machine  for  the  Oahu  Ice  &  Electric 
Company,  of  Honolulu,  Hawaii. 

REXBURG,  IDAHO. — Mr.  De  Coster,  of  Victor,  representing  citizens 
of  Teton  Basin,  are  interested  in  a  project  to  organize  a  company  to 
develop  an  electric  power  project  and  has  offered  a  proposition  to  the 
Council  that  Rexburg,  St.  Anthony  and  other  towns  join  with  it  in  the 
construction  of  a  mutual  plant  to  furnish  electricity  for  lamps  and 
motors  for  the  entire  district. 

BOURBONNAIS,  ILL. — The  Illinois  Light  &  Power  Company  has  ap¬ 
plied  to  the  Illinois  Light  &  Power  Company  for  a  franchise  in 
Bourbonnais,  Ill. 

CHICAGO,  ILL. — Sealed  proposals  will  be  received  by  I.  J.  Bryan, 
clerk  of  Sanitary  District  of  Chicago,  Room  1500,  American  Trust 
Building,  Chicago,  Ill.,  until  March  9,  for  furnishing  and  installing  the 
following  apparatus:  Division  A — Transformers.  Division  B — Alternating- 
current  meters.  Division  C — Voltage  regulators.  Proposals  may  be 
submitted  on  all  or  any  of  the  divisions.  All  proposals  must  be  made  on 
blank  forms  furnished  by  the  Sanitary  District  and  in  accordance  with 
plans  and  specifications  on  file  in  the  office  of  the  electrical  engineer  of 
the  Sanitary  District,  Room  1500,  American  Trust  Building,  Chicago, 
Ill.  Robert  R.  McCormick  is  president  of  Board  of  Trustees. 

GALESBURG,  ILL. — Sealed  proposals  will  be  received  by  B.  J.  Burr, 
Jr.,  city  clerk,  until  March  21,  for  furnishing  and  installing  one  Corliss 


steam  engine,  one  tandem,  compound,  automatic  steam  engine;  one 
alternating-current  generator  and  exciter,  one  steam  turbine  and  alter¬ 
nating-current  generator  unit  with  exciter,  and  one  switchboard.  Pro¬ 
posals  must  be  made  on  blank  forms  which  may  be  obtained  at  the 
office  of  the  city  clerk. 

HERRIN,  ILL. — The  Interurban  Electric  Company,  of  Cartersville, 
Ill.,  is  preparing  to  increase  the  output  of  its  plant  in  Herrin,  for  which 
orders  for  equipment  have  been  placed  with  the  Allis-Chalmers  Com¬ 
pany,  of  Milwaukee,  Wis.,  including  one  500-kw,  3600  r.p.m.,  2300- 
volt,  three-phase,  60-cycle  steam  turbo-generator  receiving  steam  at  175 
lb.  pressure  and  exhausting  into  a  vacuum  of  27  in.;  one  150-kw,  120- 
volt  exciter;  three  yj^-kw,  2100-210-volt  transformers  and  one  two- 
panel,  Vermont  marble  switchboard. 

HOOPESTON,  ILL. — It  is  reported  that  the  Hoopeston  Gas  &  Electric 
Company  will  soon  place  contracts  for  an  electric  generator  with  a  rating 
of  from  100  to  125  kw. 

MORRIS,  ILL. — The  Sinclair  Laundry  Machine  Company  is  reported 
to  be  erecting  a  new  manufacturing  plant  in  Morris,  Ill.  It  is  under¬ 
stood  that  the  company  will  require  considerable  equipment,  including  an 
engine,  generator,  motors,  operating  machinery  and  other  apparatus. 

ROCK  ISLAND,  ILL. — The  City  Council  has  adopted  the  ordinance 
extending  the  franchise  of  the  Central  Union  Telephone  Company  23 
years,  making  it  expire  on  the  same  date  as  that  of  the  Union  Electric 
Company.  The  telephone  company,  it  is  said,  will  commence  work  on  the 
rebuilding  of  its  plant  about  April  i.  The  improvements  will  involve  an 
expenditure  of  about  $200,000  and  include  placing  all  of  telephone  wires 
underground  within  the  fire  limits  of  the  city.  A.  J.  Beverlin  is  manager. 

PONTIAC,  ILL. — The  Bloomington,  Pontiac  &  Joliet  Electric  Railway 
Company,  which  is  constructing  a  railway  between  Pontiac  and  Chenoa,  is 
contemplating  building  an  extension  to  Lexington.  L.  D.  Fisher  is  general 
manager. 

ELWOOD,  IND. — The  City  Council  has  awarded  a  contract  to  the 
Elwood  Light  &  Power  Company  to  furnish  electricity  for  lighting  the 
streets  of  the  city  for  a  term  of  10  years.  The  present  arc  lamps  are 
to  be  replaced  with  enclosed  arc  lamps,  the  style  to  be  selected  by  the 
city,  of  which  there  are  now  103  in  use.  The  company  will  also  install 
new  machinery  in  its  plant. 

FT.  WAYNE,  IND. — Steps  have  been  taken  to  light  the  streets  of  Cal¬ 
houn  with  magnetite  lamps  erected  on  ornamental  poles.  It  is  proposed  to 
combine  the  trolley  and  lamp  poles.  J.  J.  Woods,  of  the  Fort  Wayne 
Electric  Company,  has  submitted  a  proposition  for  the  installation  of  an 
ornamental  lighting  system  to  the  Board  of  Public  Works. 

LINTON,  IND. — The  Home  Telephone  Company  has  purchased  a  site 
in  Linton  on  which  it  proposes  to  erect  a  new  telephone  exchange  building. 

MARION,  IND. — The  Marion  Shoe  Company  contemplates  the  con¬ 
struction  of  a  new  shoe  factory  in  Marion.  The  plant  will  be  equipped 
for  electrical  operation,  and,  it  is  said,  considerable .  equipment  will  be 
lequired. 

NEW  CASTLE,  IND. — The  New  Castle  Independent  Telephone  Com¬ 
pany  has  applied  to  the  City  Council  for  a  renewal  of  its  franchise  for  a 
term  of  50  years.  The  present  franchise  has  only  a  few  years  to  run,  and 
the  company  claims  it  is  necessary  to  extend  the  franchise  to  procure 
funds  for  extensive  improvements  and  installation  of  new  equipment 
contemplated. 

PERU,  IND. — Smith,  Hinchman  &  Grylls,  engineers,  of  Detroit,  Mich., 
have  been  engaged  by  the  city  to  take  charge  of  the  proposed  improve¬ 
ments  to  the  municipal  electric  light  plant  and  water  works  system.  The 
cost  of  the  work  is  estimated  at  about  $50,000.  T.  E.  Dunn  is  city 
clerk. 

SOUTH  BEND,  IND. — The  Indiana  &  Michigan  Electric  Company 
will  rebuild  its  steam  plant  power  house  in  South  Bend.  L.  B.  Andrus  is 
superintendent. 

SOUTH  BEND,  IND. — The  Chicago,  South  Bend  &  Northern  Indiana 
Railway  Company  has  secured  rights-of-way  and  is  continuing  its  railway 
through  South  Bend  to  Niles  and  Buchanan,  Mich.  Work  on  construction 
of  the  road  is  expected  to  begin  in  the  near  future. 

SOUTH  BEND,  IND. — We  are  informed  that  work  has  commenced 
on  the  construction  of  proposed  electric  railway  of  the  South  Bend  & 
Logansport  Traction  Company,  which  will  connect  South  Bend  and 
Logansport  and  intervening  towns,  a  distance  of  24  miles.  Electricity 
for  operating  the  railway  will  be  purchased  from  the  Indiana  &  Michigan 
Electric  Company,  of  South  Bend,  Mich.  J.  M.  Campbell,  of  South  Bend, 
Ind.,  is  general  manager. 

SULLIVAN,  IND. — Plans  have  been  perfected  for  the  organization  of 
the  Citizens  Telephone  Company,  which  proposes .  to  install  a  new  tele¬ 
phone  system  in  Sullivan. 

ZIONVILLE,  IND. — The  Zionville  Water  &  Electric  Light  Company 
has  recently  installed  a  90-hp  Chandler  &  Taylor  automatic  engine,  belted 
type,  to  replace  an  old  throttling  engine  driving  a  60-kw,  three-phase 
alternator.  The  company  is  contemplating  the  installation  of  an  exhaust 
steam-heating  system  for  the  business  portion  of  the  town.  W.  H.  Palmer 
is  secretary  and  treasurer. 

KEOKUK,  lA. — M.  S.  Barnes,  engineer,  formerly  on  the  Hennepin 
Canal,  is  reported  to  have  been  engaged  to  prepare  plans  for  the  con¬ 
struction  of  the  proposed  power  dam  at  Keokuk,  la. 
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MASON  CITY,  lA. — Orders  have  recently  been  placed  by  the  Mason 
City  &  Clear  Lake  Railway  Company  for  equipment  as  follows:  One 
iSoo-kw,  2300-volt,  three-phase,  60-cycle  turbo-generator  set,  and  one 
500-kw  rotary  converter  from  the  General  Electric  Company;  two  soo-hp 
Stirling  boilers  from  Babcock  &  Wilcox  Company  and  condensing  appa¬ 
ratus  from  Henry  R.  Worthington.  The  rotary  converter  will  be  in¬ 
stalled  at  the  plant  in  Emery.  The  company  is  also  planning  to  construct 
a  five-mile,  three-phase,  13.200-volt  transmission  line  from  Mason  City  to 
Emery. 

SIOUX  CITY,  lA. — It  is  reported  that  the  Sioux  City,  Crystal  Lake  & 
Homer  Railway  Company  is  planning  to  commence  work  on  equipping  its 
railway  for  electrical  operation.  The  road  is  now  operated  by  gasoline 
power.  Joseph  Foye,  of  Sioux  City,  la.,  is  president. 

SIOUX  CITY,  I  A. — The  Woodbury  County  Telephone  Company,  re¬ 
cently  organized  with  a  capital  stock  of  $100,000,  has  taken  over  the 
plant  and  holdings  of  the  Sergeant  Bluffs  Telephone  Company  and  the 
new  exchange  being  built  at  Salix,  la.  It  is  expected  that  the  new  com¬ 
pany  will  purchase  several  other  exchanges.  A.  J.  Westfall  is  president, 
and  R.  D.  Westfall,  secretary,  both  of  Sioux  City,  la. 

BELLEVILLE,  KAN. — Preparations  are  being  made  by  the  Motor 
Grand  Traction  Company  to  commence  work  on  construction  of  its  pro¬ 
posed  electric  railway  which  is  to  extend  from  Belleville  to  Concordia, 
Minneapolis,  Salina,  Canton,  Newton  and  Wichita,  150  miles  in  length. 
The  cars  will  be  operated  by  gasoline  motors.  E.  S.  Alnutt,  of  Belleville, 
Kan.,  is  president  and  general  manager. 

ERIE,  KAN. — Contracts  amounting  to  $42,000  were  awarded  Feb.  17 
for  construction  of  municipal  light  and  water  plant.  Fred  M.  Clark,  of 
Savannah,  Mo.,  secured  the  contract  for  general  construction.  J.  C.  De- 
nious  is  city  clerk. 

FAIRVIEW,  KAN. — The  citizens  on  Feb.  14  voted  in  favor  of  the 
proposition  to  issue  $25,000  in  bonds,  the  proceeds  to  be  used  for  the 
construction  of  a  municipal  electric-light  plant. 

MARIAN,  KAN. — The  De  La  Veigne  Machinery  Company,  R.  A.  Long 
Building,  Kansas  City,  Mo.,  is  reported  to  have  secured  the  contract  for 
machinery  for  the  municipal  electric-light  plant. 

NEODASHA,  KAN. — Application  has  been  made  to  the  City  Council 
for  a  franchise  to  install  an  electric-light  and  power  plant  in  Neodasha. 
It  is  said  that  the  plant  will  cost  at  least  $20,000,  and  it  is  understood 
that  it  will  be  a  local  enterprise. 

ANNAPOLIS,  MD. — A  bill  has  been  introduced  in  the  Legislature  to 
incorporate  the  Washington,  Marlboro  &  Drum  Point  Railway,  Power  & 
Light  Company,  which  proposes  to  construct  an  electric  railway  in  Prince 
George  and  Calvert  counties,  Maryland,  starting  at  Drum  Point.  Appli¬ 
cants  for  the  charter  are:  C.  A.  M.  Wells,  William  C.  Carroll,  Charles 
C.  Mayer,  Reese  Carpenter,  H.  Magruder,  F.  C.  Carmody,  E.  A.  Fuller 
and  G.  F.  Owens. 

SALISBURY,  MD. — At  a  recent  meeting  of  the  Salisbury  Light,  Heat 
$-  Power  Company  a  committee  was  appointed  to  take  up  the  question  of 
improving  and  increasing  the  output  of  its  power  plant.  It  is  proposed  to 
install  an  additional  engine  and  establish  a  day  service  if  sufficient  business 
is  guaranteed. 

BOSTON,  M.\SS. — At  the  annual  meeting  of  the  Massachusetts  Light¬ 
ing  Company  the  trustees  were  authorized  to  issue  3600  shares  of  stock, 
the  proceeds  to  be  used  for  the  payment  of  the  capital  stock  of  the 
North  Traction  Gas  Light  Company,  recently  purchased  by  the  company. 

BROCKTON,  MASS. — Preparations  are  being  made  by  the  Brockton 
Rand  Company  for  the  erection  of  a  power  plant  to  furnish  electricity 
for  lamps  and  motors  for  its  factory.  A  300-hp  engine  will  be  installed. 

FALL  RIVER,  MASS.— 'The  Fall  River  Electric  Light  Company  has 
applied  to  the  State  Board  of  Gas  and  Electric  Light  Commissioners 
for  permission  to  issue  $200,000  in  additional  capital  stock  at  $140  per 
share,  the  proceeds  to  be  used  for  additions  and  improvements  to  its 
plant. 

FALMOUTH,  MASS. — At  the  annual  town  meeting,  held  recently,  the 
town  appropriated  $5,000  for  an  electric  street  lighting  system,  to  be 
installed  as  soon  as  possible,  and  $2,000  to  take  care  of  the  oil  lamps 
until  the  electric  lamps  are  ready.  The  service  will  be  furnished  by  the 
Buzzard’s  Bay  Electric  Company,  which  proposes  to  install  an  electric 
plant  in  Falmouth  and  furnish  electricity  for  street  and  commercial 
lighting.  Henry  H.  Taylor,  of  Falmouth,  is  superintendent  of  the  Buz¬ 
zard’s  Bay  Electric  Company. 

ROWLEY,  MASS. — At  a  special  town  meeting  held  Feb.  12  the  citizens 
voted  to  install  an  electric-light  system.  The  electric-light  committee  was 
instructed  to  make  contracts  for  the  erection  of  poles,  etc.,  for  lighting 
the  streets  of  the  town  and  also  to  secure  the  cost  of  maintaining  same. 

SPRINGFIELD,  MASS. — The  United  Electric  Light  Company  has 
placed  contracts  for  a  new  3600-kw  steam  turbo-generator  set  and  six  400- 
hp  boilers,  with  smoke-consuming  devices,  with  switchboards  and  other 
accessories,  at  a  cost  of  $125,000.  The  new  equipment  will  increase  the 
output  of  the  company  to  more  than  16,000  hp. 

WESTFIELD,  MASS. — The  Board  of  Selectment  has  decided  to  re¬ 
duce  the  price  of  electricity  from  16  to  12  cents  per  kw-hour  and  for 
gas  from  $1.30  to  $1.20  per  1000  cu.  ft.  George  W.  Pettibone  is 
manager  of  the  municipal  electric  light  plant. 

ALBION,  MICH. — Preparations  are  being  made  by  the  Cale  Manufac¬ 
turing  Company  for  the  construction  of  a  new  power  plant  with  an  output 


of  about  500  hp.  The  company  is  reported  to  be  in  the  market  for  an 
engine,  electric  generators  and  boilers. 

BAY  CITY,  MICH. — Plans  are  being  considered  by  the  World’s  Star 
Knitting  Company  for  the  erection  of  a  new  mill,  which  will  double 
the  output  of  its  plant.  A  new  power  unit  will  be  installed  in  the  new 
building,  consisting  of  a  125-hp  engine  and  a  new  generator.  The  ma¬ 
chinery  will  be  driven  by  individual  motors.  A  ventilating  system  reg¬ 
ulated  by  electricity  will  also  be  installed. 

DETROIT,  MICH. — At  a  special  meeting  of  the  stockholders  of  the 
Detroit  Edison  Company  held  Feb.  23  an  increase  in  capital  stock  of 
from  $6,000,000  to  $9,000,000  and  an  issue  of  $3,000,000  convertible 
debenture  bonds  was  authorized. 

HAMTRAMCK,  MICH. — Application  has  been  made  to  the  Council 
by  Arthur  O’Connor  and  Matthew  Finn  for  a  30-year  franchise  to  con¬ 
struct  and  operate  an  electric  railway  in  Hamtramck. 

KALAM.\ZOO,  MICH. — Plans  are  being  considered  by  the  Michigan 
Buggy  Company  for  an  electric  power  heating  plant,  the  equipment  of 
which  will  include  a  500-hp  boiler,  electric  generator  and  engine. 

MANKATO,  MICH. — The  Consumers’  Electric  Company,  of  Still¬ 
water,  Minn.,  is  reported  to  have  purchased  the  plant  and  holdings  of 
the  Mankato  Gas  &  Electric  Light  Company.  It  is  said  that  the  com¬ 
pany  proposes  to  develop  a  water  power  in  Blue  Earth  River,  eight 
miles  south  of  this  city. 

SAGINAW,  MICH. — The  Saginaw-Bay  City  Railroad  Company,  which 
is  a  consolidation  of  the  Bay  City  Traction  &  Electric  Company  and 
the  Saginaw  Valley  Traction  Company,  is  reported  to  have  applied  to 
the  State  Railroad  Commission  for  permission  to  increase  its  capital 
stock  by  $1,100,000  and  to  issue  bonds  to  the  amount  of  $5,000,000. 

SHEPHERD,  MICH. — A  gas  producer,  suction  type,  manufactured  by 
the  Traverse  City  Iron  Works,  Traverse  City,  Mich.,  has  just  been  in¬ 
stalled  in  the  municipal  electric-light  plant.  It  is  proposed  to  establish  a 
clay  service  soon.  M.  R.  Husted  is  superintendent. 

CHISHOLM,  MINN. — The  Mesaba  Telephone  Company  is  reported 
to  be  preparing  plans  for  extensive  improvements  to  its  system. 

HIBBING,  MINN. — Arrangements  are  being  made  by  the  Northern 
Traction  Company  for  the  construction  of  a  new  power  plant  in  Hibbing. 

MINNEAPOLIS,  MINN. — The  American  Hoist  &  Derrick  Company 
is  enlarging  its  plant  by  the  installation  of  an  Allis-Chalmers,  looo-kw, 
1800  r.p.m.,  440-volt,  60-cycle,  three-phase  turbo-generator,  receiving 

steam  at  175  lb.  pressure  and  exhausting  into  a  28-in.  vacuum. 

OWATONNA,  MINN. — It  is  reported  that  the  proposition  to  issue 
bonds  not  to  exceed  $50,000  for  the  construction  of  a  municipal  electric- 
light  plant  will  be  submitted  to  a  vote. 

PINE  RIVER,  MINN. — Application  has  been  made  to  the  Council  by 
H.  A.  and  T.  -L.  Arvig  for  a  franchise  to  install  an  electric-light  plant  in 
Pine  River,  Minn. 

PLUMMER,  MINN. — The  Clearwater  Telephone  Company  is  reported 
to  be  contemplating  the  installation  of  a  new  switchboard. 

SUMMIT,  MISS. — Dr.  V.  Simmons,  of  Summit,  Miss.,  is  reported  to 
be  in  the  market  for  electrical  equipment  for  a  lighting  and  power  plant. 

KAHOKA,  MO. — We  are  informed  that  the  city  will  be  in  the  market 
this  year  for  a  number  of  electric  and  water  meters.  A.  H.  Frazer  is 
superintendent. 

KANSAS  CITY,  MO. — The  Metropolitan  Street  Railway  Company  is 
building  a  rock-crushing  and  cement-mixing  car  for  use  in  track  building. 
A  25-hp,  550-volt  motor  mounted  in  the  middle  of  the  car  will  drive  the 
machinery.  The  Allis-Chalmers  Company,  of  Milwaukee,  Wis.,  designed 
the  arrangement  and  is  furnishing  the  machinery  for  the  car. 

OREGON,  MO. — Plans  are  being  considered  for  extensions  and  im¬ 
provements  te  the  municipal  electric-light  plant  which  will  include  the 
installation  of  both  alternating-current  and  direct-current  equipment  and 
storage  batteries.  It  is  also  proposed  to  establish  a  day  service  for  lamps 
and  motors  during  summer  of  1910.  Morton  R.  Martin  is  superintendent. 

ST.  LOUIS,  MO. — The  Board  of  Public  Works  has  awarded  a  con¬ 
tract  to  the  John  O’Brien  Boiler  Works,  of  St.  Louis,  Mo.,  for  installing 
four  water-tube  boilers  in  the  new  power  house  at  the  City  Insane 
Asylum  for  $22,800.  The  Brownell  Company  secured  the  contract  for 
furnishing  two  automatic  engines  for  $4,438.  W.  B.  Dryden  is  secretary 
of  board. 

ST.  LOUIS,  MO. — Plans  are  being  prepared  by  E.  C.  Janssen,  Chemi¬ 
cal  Building,  St.  Louis,  Mo.,  for  the  construction  of  a  new  stove  factory 
for  Louis  Stockstrom,  of  this  city.  The  equipment  for  the  power  plant, 
it  is  said,  calls  for  three  200-hp  water-tube  boilers,  an  engine-driven  gene¬ 
rator,  with  a  rating  of  300  kw,  together  with  auxiliary  apparatus,  including 
heater,  pumps,  switchboard,  etc. 

SPRINGFIELD,  MO. — It  is  reported  that  a  project  is  on  foot  to 
organize  a  company  to  construct  an  interurban  railway  from  Spring- 
field  to  Haseltine,  Nichols,  Halltown,  Paris  Springs,  Mount  Vernon, 
Hoberg,  Stotts  City  and  Carthage,  a  distance  of  60  miles.  F.  C.  Yentsch, 
of  Mount  Vernon,  Mo.,  is  interested  in  the  enterprise. 

TREN’fON,  MO. — We  are  informed  that  as  yet  nothing  definite  has 
been  done  in  regard  to  the  proposed  municipal  electric-light  plant  for 
Trenton.  It  is  expected  that  the  question  will  be  submitted  to  a  vote  at 
the  election  to  be  held  April  5.  O.  G.  Williams  is  mayor. 
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LEWISTOWN,  MONT. — At  a  special  election  held  Feb.  15  the  citizens 
voted  to  grant  a  franchise  to  J.  L.  Bright  to  construct  and  operate  an 
electric  light  plant  in  Lewistown,  Mont. 

ALLIANCE,  NEB.— The  city  is  reported  to  be  negotiating  for  the 
purchase  of  the  local  electric-light  plant,  owned  by  the  Alliance  Electric 
Ccmpany.  It  is  understood  that  if  the  plant  is  taken  over  by  the  city  im¬ 
provements  will  be  made  to  the  system. 

LINCOLN,  NEB.— T.  P.  Kennard,  of  Lincoln,  Neb.,  is  reported  to 
be  interested  in  a  project  to  construct  an  interurban  electric  railway 
to  connect  Lincoln  and  Auburn,  via  Cheny. 

LINCOLN,  NEB. — The  Osceola  Construction  Company  has  been  organ¬ 
ized  for  the  purpose  of  building  the  proposed  electric  railway  of  the 
Omaha,  Western  &  Lincoln  Railroad  Company  from  Omaha  to  Hast¬ 
ings,  and  a  branch  to  Lincoln,  Neb.,  aggregating  zip  miles.  The  head¬ 
quarters  of  the  company  will  be  at  140  South  Thirteenth  Street,  Lin¬ 
coln,  Neb.  Frank  E.  Schaaf  is  president  and  manager;  A.  J.  Schaaf, 
secretary,  and  A.  P.  Tilley,  treasurer. 

PLAINVIEW,  NEB. — At  a  special  election  held  recently  the  proposition 
to  issue  $8,900  in  bonds  for  the  construction  of  an  electric-light  plant  was 
carried. 

WEEPING  WATER,  NEB. — We  are  informed  that  S.  G.  Coliger,  of 
Weeping  Water,  Neb.,  is  interested  in  a  project  to  establish  an  elec¬ 
tric  light  plant  in  this  place. 

WONDER,  NEV. — It  is  reported  that  word  has  been  received  from 
W'ashington,  D.  C.,  to  the  effect  that  the  Nevada  Wonder  Mining  Com¬ 
pany  has  received  a  lease  from  the  Government  to  utilize  the  power  site 
at  the  dam  on  the  Truckee  River,  near  Derby.  It  is  said  that  a  plant 
will  be  installed  at  this  point  to  generate  electricity  for  transmission  to 
Wonder,  Fullon,  Fairview  and  other  points  in  this  district.  C.  A.  Higbee 
is  president  of  the  Nevada  Wonder  Mining  Company. 

BELLEVILLE,  N.  J. — F.  M.  Dyer,  of  Belleville,  N.  J.,  is  reported  to 
be  contemplating  the  construction  of  an  electric  power  plant  with  a 
rating  of  loo-kw  in  connection  with  a  new  factory.  The  equipment  will 
include  engine,  generator,  boiler  and  auxiliary  apparatus. 

LAKEWOOD,  N.  J. — It  is  reported  that  work  will  commence  on  the 
construction  of  the  proposed  electric  railway  between  Lakewood  and 
Point  Pleasant,  a  distance  of  nine  miles,  as  soon  as  the  weather  will 
permit.  Charles  R.  Le  Compte  is  interested  in  the  project. 

MONTCLAIR,  N.  J. — Bids  will  be  received  by  the  Board  of  Education, 
Montclair,  N.  J.,  until  March  8  for  lighting  fixtures  for  the  Mount 
Hebron  Grammar  School  building,  Lorraine  Avenue,  Montclair.  Plans 
and  specifications  may  be  seen  at  the  office  of  Van  Vleck  &  Goldsmith,  iii 
Fifth  Avenue,  New  York,  N.  Y,  A  deposit  of  $10  will  be  required  for 
plans  and  specifications  taken  from  the  office,  which  will  be  refunded  upon 
return  of  same.  Arthur  L.  Peal  is  business  manager. 

NEWARK,  N.  J. — Arrangements  are  being  made  by  Schloss,  Held  & 
Scbloss,  of  Newark,  N,  J.,  for  the  construction  of  a  new  power  plant  in 
connection  with  their  new  fertilizer  factory,  the  equipment  of  which  will 
include  an  engine-driven  generator,  boilers,  pumps,  heater,  electric  motors, 
controlling  apparatus,  etc.  About  500  hp  will  be  needed  to  start  with. 

NEW  BRUNSWICK,  N.  J. — Plans  have  been  submitted  for  the  con¬ 
struction  of  a  municipal  electric  light  plant  in  Brunswick,  utilizing 
the  water  power  of  the  Raritan  River  to  operate  a  combined  water  and 
light  plant  by  Cornelius  C.  Vermeule,  engineer.  The  cost  of  the  plant 
is  estimated  at  from  $40,000  to  $50,000. 

PERTH  AMBOY,  N.  J. — The  Public  Service  Comporation  is  reported 
to  have  purchased  a  site  for  a  power  house  at  Hartford  Street  and  Buck¬ 
ingham  Avenue  in  Perth  Amboy,  N.  J. 

ALAMOGORDO,  N.  M. — The  Alamogordo  Electric  Light  &  Power 
Company  is  extending  its  transmission  lines  throughout  the  surrounding 
country  for  the  purpose  of  furnishing  electricity  to  farmers  for  pumping 
and  irrigation  purposes.  The  company  is  constructing  a  looo-hp  hydro¬ 
electric  power  plant  eight  miles  from  Alamogordo.  M.  H.  Fisher  is  owner 
and  manager. 

ALBUQUERQUE,  N.  M. — The  proposition  submitted  by  J.  H.  Bar¬ 
rett,  of  Pittsburgh,  Pa.,  to  construct  an  electric  street  railway  on  the 
east  side  of  the  city  has  been  accepted  by  the  citizens  of  Albuquerque. 

.\LBUQUERQUE,  N.  M. — The  Citizens’  Traction  &  Power  Company, 
reecntly  organized,  has  awarded  a  contract  to  J.  H.  Barrett,  of  Pittsburgh, 
Pa.,  for  the  construction  of  a  street  railway  in  Albuquerque,  two  miles  in 
length.  I.ater  a  system  covering  the  entire  city  will  be  built  and  a  power 
plant  installed.  For  the  present  electricity  to  operate  the  system  will  be 
purchased.  A.  W.  Hayden  is  president  of  the  company. 

MELROSE,  N.  M. — Plans  arc  being  considered  for  the  construction  of 
a  large  electrical  pumping  plant,  located  near  Melrose,  on  the  Belen  cut¬ 
off  of  the  Santa  F6  Railroad.  The  equipment  of  the  plant  will  include 
three  7So-hp  engines,  with  necessary  boilers,  and  three  500-kw  generators, 
for  which,  it  is  said,  bids  will  soon  be  called  for.-  About  20,000  acres  will 
be  irrigated. 

PORT  ALES,  N.  M. — It  is  reported  that  preparations  are  being  made 
to  erect  a  large  electrical  pumping  plant  at  the  north  of  the  artesian  belt 
in  eastern  New  Mexico  to  irrigate  10,000  acres  of  land  along  the  route  of 
the  Eastern  Railroad  of  New  Mexico. 

SANTA  FE,  N.  M. — Vernon  L.  Sullivan,  territorial  engineer,  has  ap¬ 
proved  the  application  of  Ernest  H.  Fischer,  engineer,  of  Albuquerque, 
N.  M.,  for  water  rights  on  the  Upper  Pecos  River  and  its  tributary,  the 
Moro,  23  miles  east  of  Santa  F^.  An  appropriation  of  150  ft.  per  second 


is  granted.  It  is  proposed  to  develop  5000  hp  at  a  cost  of  about  $150,000 
for  transmission  to  Las  Vegas,  Santa  Fe  and  Albuquerque.  It  is  under¬ 
stood  that  work  on  construction  of  the  plant  will  begin  in  a  short  time. 

V.^UGHN,  N.  M.— This  town  now  has  a  water  system,  supplied  by  the 
Atchison,  Topeka  &  Santa  Fe  Railroad  Company.  A  steam  pumping  sta¬ 
tion,  1 1  miles  distant,  furnishes  the  water  service  and  also  operates  a 
50-kw,  single-phase,  2200-volt  generator,  which  supplies  the  town  with 
electricity  for  lamps. 

BROOKLYN,  N.  Y. — The  Robert  Gair  Company,  of  Brooklyn,  N.  Y., 
is  reported  to  have  decided  to  install  an  additional  engine-driven  gene¬ 
rator  in  its  plant.  The  direct-current  system  is  used  for  operating  the 
machinery  in  the  factory. 

BUFFALO,  N.  Y. — It  is  reported  that  the  Husted  Milling  Company 
contemplates  the  installation  of  a  500-hp  electric  generating  unit  during 
the  coming  year. 

BUFFALO,  N.  Y. — A  committee  has  been  appointed  by  President  Wil¬ 
liam  E.  Robertson,  of  the  Chamber  of  Commerce  and  Manufacturers’ 
Club,  to  investigate  the  handling  of  light  and  power  as  set  forth  in  the 
report  issued  by  the  Municipal  Affairs  Committee.  The  committee  is  to 
report  back  to  the  board  of  directors  for  action  and  procedure  within  30 
days. 

FRANKLINVILLE,  N,  Y. — At  the  annual  meeting  of  the  Empire 
Electric  Company  the  stockholders  voted  to  increase  the  capital  stock 
from  $12,500  to  $43,750.  G.  W.  G.  Ferris  is  secretary  and  manager. 

MALDEN,  N.  Y. — Plans  are  being  prepared  for  a  new  plant  for  the 
New  York  Roofing  Tile  Company,  which  will  include  a  steam  plant  with 
a  rating  of  from  250  to  300  hp,  the  equipment  to  consist  of  Corliss 
engine,  heater,  small  electric  generator,  pumps,  blower  apparatus  and 
clay-working  machinery. 

MASSENA,  N.  Y. — Plans  have  been  completed  by  the  St.  Lawrence 
River  Power  Company  for  the  construction  of  a  large  dam  450  ft.  long 
and  about  50  ft.  high  which  will  act  as  a  safeguard  to  the  old  dam.  The 
proposed  extension  to  the  power  house,  it  is  said,  will  not  be  started  this 
year. 

NI.'VG.-XR.X  FALLS,  N.  Y. — The  Niagara  Falls  Power  Company  has 
been  authorized  by  the  Public  Service  Commission,  Second  District,  to 
execute  its  refunding  general  mortgage  to  secure  bonds  to  the  amount 
of  $20,000,000  and  to  issue  presently  refunding  bonds  to  the  amount  of 
$9,074,000  to  refund  bonds  due  April  i,  1910,  Oct.  i,  1911,  and  November, 
1914;  also  refunding  bonds  to  the  amount  of  $1,021,000,  the  proceeds  to 
be  used  for  the  acquisition  of  property  and  extension  and  improvement 
of  its  plant  and  system. 

ROCHESTER,  N.  Y. — The  Public  Service  Commission,  Second  Dis¬ 
trict,  has  granted  the  Rochester  Railway  &  Light  Company  permission  to 
issue  $1,271,505  in  bonds,  the  proceeds  to  be  used  to  discharge  existing 
obligations  which  were  incurred  for  extensions  and  improvements  to  its 
plant  and  system. 

ROCHESTER,  N.  Y. — The  Rochester  Railway  &  Light  Company  is 
negotiating  with  the  Sodus  Gas  &  Electric  Company  for  the  purpose  of 
extending  its  transmission  lines  to  the  Town  of  Wolcott,  16  miles  be¬ 
yond  Sodus.  At  present  the  Sodus  Gas  &  Electric  Company  furnishes 
electrical  service  to  all  the  villages  and  towns  on  the  lake,  between 
Irondequoit  and  Sodus  Bay,  electricity  for  which  is  purchased  from  the 
Rochester  Railway  &  Light  Company.  With  the  extension  of  the  trans¬ 
mission  lines  as  far  north  as  Wolcott  electrical  service  would  also  be 
furnished  to  the  towns  of  Webster  and  Williamson.  The  farmers  in  that 
part  of  the  State  are  using  a  large  quantity  of  electricity  for  pumping 
water,  irrigation*  purposes  and  for  small  motors,  etc. 

ROCKLAND,  N.  Y. — The  Rockland  Lake  Trap  Rock  Company  is  in¬ 
stalling  a  375-kw  Allis-Chalmers,  3600  r.p.m.,  three-phase,  6oo-volt,  60- 
cycle,  low  pressure,  steam  turbo-generator.  The  machine  will  receive 
steam  at  16  lb.  absolute  and  exhaust  into  a  vacuum  of  28  inches. 

SCHAGHTICOKE.  N.  Y. — The  Hoosac  River  Electric  Light  &  Power 
Company  has  petitioned  the  Public  Service  Commission,  Second  District, 
for  permission  to  exercise  its  franchises  in  the  Village  of  Schaghticoke, 
and  for  permission  to  issue  $15,000  in  capital  stock.  This  company  is  a 
subsidiary  of  the  Schenectady  Power  Company  and  takes  charge  of  the 
distribution  of  electrical  energy  sold  to  municipalities  by  the  Schenectady 
company. 

SYR.\CUSE,  N.  Y. — Plans  are  being  prepared  by  H.  H.  Gray’s  Sons, 
of  Syracuse.  N.  Y.,  for  the  erection  of  a  new  factory,  which  will  include 
the  installation  of  a  steam-operated  electric  plant  unless  arrangements  are 
made  to  purchase  power. 

WATERTOWN,  N.  Y. — The  Taggart  Brothers  Company,  of  Water- 
town,  N.  Y.,  is  planning  to  equip  its  mill  for  electrical  operation  and  has 
placed  orders  with  the  Allis-Chalmers  Company  for  generating  equipment, 
including  a  16x30,  non-condensing  Reliance  Corliss  engine,  operating 
under  a  steam  pressure  of  about  150  lb.  at  150  r.p.m.,  direct  connected 
to  a  175-kw,  240-volt,  direct-current  generator;  also  one  40-liP>  fwo  25-hp, 
three  30-hp,  two  10-hp  “K”  motors  and  a  lo-kw  balancer  set.  All  of  the 
motors  are  shunt  wound,  the  40-hp  and  25-hp  being  of  the  variable-speed 
type. 

ALBEMARLE,  N.  C. — The  contract  for  construction  and  equipment  of 
the  municipal  electric-light  plant  has  been  awarded  to  Tucker  &  Laxton,  of 
Charlotte,  N.  C.  Bonds  to  the  amount  of  $20,000  have  been  authorized 
for  the  plant.  J.  M.  Bandy,  of  Greensboro,  N.  C.,  is  engineer. 
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ALBEMARLE,  N.  C. — The  town  officials  have  closed  a  contract  with 
the  Southern  Power  Company,  of  Charlotte,  N.  C.,  for  energy  to  operate 
the  municipal  electric-light  system.  The  town  will  install  and  own  the 
distributing  system  and  will  furnish  electricity  to  private  consumers  as 
well  as  for  street  lamps.  Contracts  have  been  awarded  for  installing  the 
system  and  wiring  the  town. 

BESSEMER  CITY,  N.  C. — The  Osage  Manufacturing  Company  has 
decided  to  equip  part  of  its  plant  for  electric  motor  drive,  which  will 
require  about  200  hp  to  begin  with.  The  mill  is  equipped  with  14,000 
spindles. 

CHARLOTTE,  N.  C. — It  is  reported  that  the  Young-Hartsell  Mills 
Company  is  contemplating  the  installation  of  sufficient  looms  to  weave  the 
present  output  of  its  spindles,  which  number  about  10,750.  The  company 
is  capitalized  at  $100,000  and  uses  electricity  to  operate  its  plant. 

CLINTON,  N.  C. — The  local  electric  light  and  power  plant,  including 
franchise  and  all  machinery,  transmission  lines  and  'equipment,  is  offered 
for  sale  for  $3,000.  The  plant  is  nearly  new  and  has  an  output  sufficient 
to  supply  3000  lamps  of  16  cp.  The  town  has  a  population  of  about 
2000.  For  further  information  address  F.  R.  Cooper,  Clinton,  N.  C. 

GASTONIA,  N.  C. — The  Isothermal  Traction  Company,  recently  incor¬ 
porated,  proposes  to  construct  an  electric  interurban  railway  to  connect 
Gastonia  and  Rutherfordton,  a  distance  of  about  50  miles.  The  company 
is  capitalized  at  $100,000. 

GREENSBORO,  N.  C. — The  Greensboro  Supply  Company,  of  Greens¬ 
boro,  N.  C.,  is  reported  to  be  in  the  market  for  a  so-kw  alternator,  direct 
connected,  a  250  to  300  kw  direct-connected  unit.  Filer  &  Stowell  non¬ 
condensing  engine  preferred;  the  outfit  to  be  60  cycles,  three  phase,  2300 
volts,  complete  with  exciters  and  rheostats.  Complete  specifications  to  be 
furnished,  stating  bow  long  in  use  and  actual  condition. 

RALEIGH,  N.  C. — Plans  have  been  prepared  by  F.  M.  Simpson,  archi¬ 
tect,  of  Raleigh,  N.  C.,  for  the  new  electrical  and  engineering  building  to 
be  erected  at  the  North  Carolina  Agriculture  and  Mechanical  College,  in 
West  Raleigh,  N.  C.,  at  a  cost  of  $50,000.  The  building  will  be  170  fL 
in  length  by  90  ft.  in  depth  and  three  stories  high  and  will  be  equipped 
with  the  most  modern  apparatus.  W.  H.  Ragan  is  chairman  of  building 
committee. 

GRAND  FORKS,  N.  D. — At  an  election  held  Feb.  14  the  citizens 
voted  to  issue  $25,000  in  bonds,  the  proceeds  to  be  used  for  improvements 
to  the  municipal  electric-light  plant. 

CHILLICOTHE,  OHIO. — Plans  are  being  prepared  by  I.  J.  Miller,  en¬ 
gineer,  of  Cincinnati,  Ohio,  for  the  construction  of  a  hydroelectric  plant 
to  supply  electricity  for  Chillicothe  and  Greenfield,  Ohio.  It  is  proposed 
to  construct  five  dams  and  five  reservoirs,  with  an  auxiliary  dam  and 
reservoir  on  Paint  Creek  between  the  two  towns;  five  power  houses  will 
also  be  built.  It  is  estimated  that  sufficient  energy  can  be  developed  to 
supply  the  two  towns  named  above  and  Columbus  also.  John  M.  Wad¬ 
dell,  of  Greenfield,  Ohio,  is  also  interested  in  the  project. 

CLEVELAND,  OHIO. — Bids  will  be  received  by  the  City  of  Cleveland 
until  March  23  for  the  lighting  equipment  of  the  South  Brooklyn  mu¬ 
nicipal  electric-light  plant  taken  over  by  the  city  several  years  ago,  when 
South  Brooklyn  was  annexed  to  Cleveland. 

COLUMBUS,  OHIO. — The  Ohio  &  Southern  Traction  Company  has 
filed  an  amendment  to  its  charter  to  permit  the  construction  of  a  railway 
in  Franklin  County  from  the  intersection  of  Columbus  and  Chillicothe 
Pike,  south  to  Lockbourne,  a  distance  of  6.82  mile^.  S.  B.  Hartman,  of 
Columbus,  Ohio,  is  president  of  the  company. 

COSHOCTON,  OHIO. — Preparations  are  being  made  by  the  Coshocton 
Light  &  Heating  Company  for  the  construction  of  a  hydroelectric  power 
plant  on  the  Walhounding  River  to‘  develop  1000  hp,  which  with  its 
steam  plant  will  give  the  company  an  output  of  2500  hp. 

SAINT  MARYS,  OHIO. — The  City  Council  has  passed  an  ordinance 
granting  the  Standard  Power  &  Equipment  Company  permission  to  erect 
transmission  lines  from  the  Western  Ohio  power  house  to  connect  with 
five  manufacturing  plants,  to  furnish  electricity  to  operate  the  same. 

-  Under  the  terms  of  the  franchise  the  company  will  not  be  permitted  to 
furnish  electricity  to  motors  under  10  hp,  as  all  under  10  hp  are  to  be 
supplied  from  the  municipal  electric  plant. 

ALTUS,  OKLA. — Harry  Bradford,  of  El  Reno,  Okla.,  is  reported  to 
have  applied  for  a  franchise  to  construct  an  electric  railway  in  Altus,  pro¬ 
vided  the  city  would  furnish  electricity  to  operate  the  same;  the  city  to 
receive  one-half  of  the  proceeds  of  the  railway  in  return  for  franchise 
and  electrical  service. 

McALESTER,  OKLA. — The  Choctaw  Railway  &  Light  Company  is 
contemplating  extending  its  system  to  the  State  Penitentiary,  a  distance 
of  two  miles,  and  to  Haileyville,  about  mile  distant.  The  com¬ 
pany  will  soon  purchase  two  new  engines.  Charles  E.  Rohrer  is  secre¬ 
tary  and  treasurer. 

WETUMKA,  OKLA. — The  citizens  are  reported  to  have  voted  in  favor 
of  the  proposition  to  issue  $36,000  in  bonds  for  construction  of  a  mu¬ 
nicipal  electric-light  plant. 

SUMPTER,  ORE. — The  Granite  Lighting  &  Power  Company,  recently 
incorporated,  operating  in  the  Granite  district,  has  purchased  the  placers 
on  North  Fork  of  the  John  Day  River,  owned  by  A.  J.  Dickison.  The 
company  has  placed  orders  for  35,000  ft  of  lo-in.  steel  pipe  for  the  in¬ 
stallation  of  a  pipe  line  in  connection  with  its  project  James  H.  Fox,  of 
Seattle,  Wash.,  is  manager.  ^ 


PANAMA. — Bids  will  be  received  at  the  office  of  the  general  purchasing 
officer  of  Isthmian  Canal  Commission,  Washington,  D.  C.,  until  March  21 
for  hoisting  engine,  pumps,  motors,  spiral-riveted  pipe  and  fittings,  etc. 
Blanks  and  general  information  relating  to  this  circular  (No.  564)  may 
be  obtained  from  the  above  office  or  at  the  offices  of  the  assistant  pur¬ 
chasing  agents,  24  State  Street,  New  York,  N.  Y.;  55  National  Realty 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Fran¬ 
cisco,  Cal.;  also  from  the  U.  S.  Engineer  Offices  in  the  following  cities: 
Seattle,  Wash.;  Los  Angeles,  Cal.;  Baltimore,  Md. ;  Boston,  Mass.;  Buf¬ 
falo,  N.  Y.;  Philadelphia,  Pa.;  Pittsburg,  Pa.;  Cleveland,  Ohio;  Cincin¬ 
nati,  Ohio;  Chicago,  Ill.;  St.  Louis,  Mo.;  Detroit,  Mich.;  Milwaukee, 
Wis.;  St.  Paul,  Minn.;  Chattanooga,  Tenn.;  Louisville,  Ky.;  Mobile, 
Ala.,  and  Galveston,  Tex.;  Commercial  Club,  Kansas  City,  Mo.;  Chamber 
of  Commerce,  Quincy,  Ill.,  and  Chamber  of  Commerce  and  Board  of 
Trade,  Tacoma,  Wash.  Captain  F.  C.  Boggs  is  general  purchasing  officer.  . 

EASTON,  PA. — The  Easton  &  Washington  Traction  Company  has 
awarded  the  contract  for  the  construction  of  an  extension  from  Port 
Murray  to  Lake  Hopatcong,  via  Hackettstown,  N.  J.,  to  the  McGrath 
Contracting  Company,  of  Easton,  Pa.  W.  O.  Hay,  of  Easton,  Pa.,  is 
purchasing  agent. 

GREEN  HILL,  PA. — The  borough  officials  are  reported  to  have  peti¬ 
tioned  the  Board  of  Electric  Light  Commissioners  of  Pennsburg,  Pa.,  to 
enter  into  a  contract  to  furnish  electric-light  service  in  Green  Hill  for  a 
term  of  10  years. 

McKeesport,  pa. — The  McKeesport,  Clairton  &  Westmoreland  Rail¬ 
way,  a  subsidiary  of  the  Pittsburgh  Railways  Company,  of  Pittsburgh, 
Pa.,  is  contemplating  the  construction  of  an  electric  railway  to  connect 
McKeesport,  Clairton,  Elizabeth,  Riverview,  Monongahela,  Monessen  and 
Webster,  surveys  for  which  are  now  being  made.  C.  W.  Lepper  is  pur¬ 
chasing  agent. 

PHILADELPHIA,  PA. — The  citizens  have  voted  $8,000,000  for  im¬ 
provements,  of  which  $60,000  will  be  used  for  lighting  Independence 
Hall.  The  Park  Commissioners  are  considering  the  installation  of  a  new 
electric-lighting  system  for  Fairmount  Park,  which  includes  the  placing  of 
all  wires  underground  and  erection  of  ornamental  lamp  posts. 

PHOENIXVILLE,  PA. — Arrangements  are  being  made  by  the  Phoenix- 
ville.  Valley  Forge  &  Strafford  Electric  Railway  Company  to  construct  an 
electric  railway  between  Phoenixville  and  Valley  Forge,  for  which  rights- 
of-way  have  been  secured.  Thosas  E.  O’Connell,  of  West  Chester,  Pa.,  is 
president. 

RED  HILL,  PA. — It  is  reported  that  the  borough  officials  have  asked 
the  Board  of  Electric  Light  Commissioners  of  Pennsburg,  Pa.,  to  furnish 
electricity  from  the  Pennsburg  municipal  plant  for  lighting  the  borough 
for  a  term  of  10  years. 

PHILLIPSDALE,  R.  I. — The  Glenlyon  Dye  Works  has  recently  placed 
orders  with  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis.,  for  a 
second  turbo-generator  for  its  plant.  The  machine  will  be  a  750-kw,  3600 
r.p.m.,  2300-volt,  three-phase,  60-cycle,  receiving  steam  at  130  lb.  pres¬ 
sure  and  exhausting  into  a  28-in.  vacuum  maintained  by  an  Allis-Chal¬ 
mers  type  “C”  condenser. 

TIVERTON,  R.  I. — The  Fall  River  Electric  Light  Company,  of  Fall 
River,  Mass.,  is  contemplating  extending  its  transmission  lines  to  Tiverton, 
R.  I.,  provided  sufficient  business  is  secured.  It  is  said  that  the  company 
will  submit  a  proposition  to  the  March  town  meeting,  offering  to  furnish 
electricity  to  light  the  streets  of  the  village  if  sufficient  number  of 
private  contracts  can  be  obtained.  The  streets  are  now  lighted  by  gas 
furnished  by  the  Tiverton  Gas  Company. 

FLORENCE,  S.  C. — The  Black  Creek  Power  Company  is  reported  to 
be  contemplating  the  construction  of  hydroelectric  power  plant  to  develop 
35,000  hp  for  transmission. 

GREENVILLE,  S.  C. — Plans  are  being  considered  by  the  citizens  of 
Greenville  to  persuade  the  Greenville,  Spartanburg  &  Anderson  Electric 
Railway  Company  to  build  a  branch  line  to  Clinton,  a  distance  of  45 
miles.  A  committee  has  been  appointed  to  secure  right-of-way,  which  it 
is  proposed  to  offer  the  railway  company. 

ROCK  HILL,  S.  C. — At  an  election  held  recently  the  citizens  voted  in 
favor  of  the  proposition  to  issue  bonds  to  the  amount  of  $285,000,  of 
which  the  proceeds  of  $35,000  will  be  used  for  construction  of  an  electric- 
light  plant  and  the  remainder  for  water-works  and  sewerage  systems. 

DECHERD,  TENN.— iThe  question  of  establishing  a  municipal  electric- 
light  plant  in  Decherd  is  reported  to  be  under  consideration. 

MORRISTOWN,  TENN. — An  appropriation  of  $10,000  for  improve¬ 
ments  and  extension  of  the  municipal  electric-light  and  water  plants  has 
been  authorized  by  the  City  Council. 

OBION,  TENN. — At  an  election  to  be  held  March  19  the  proposition 
to  issue  $30,000  in  bonds  for  the  construction  of  an  electric-light  plant 
and  water  works  will  be  submitted  to  a  vote. 

EL  PASO,  TEX. — The  project  of  building  the  interurban  electric  rail¬ 
way  down  the  valley  of  Rio  Grande,  a  distance  of  60  miles,  by  the  El 
Paso  &  Fort  Hancock  Interurban  Railway  Company  has  been  abandoned 
temporarily  on  account  of  lack  of  interest  of  property  owners,  which  it 
is  claimed  it  would  benefit.  It  is  stated  that  the  stock  subscriptions  will 
be  returned  to  the  stockholders.  Felix  Martinez,  of  El  Paso,  Tex.,  one 
of  the  chief  promoters  of  the  project,  states  that  it  will  be  taken  up  and 
put  through  later  on. 

FLATONIA,  TEX. — Application  has  been  made  to  the  City  Council  by 
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O.  Jones,  of  Lincoln,  Neb.,  for  a  franchise  to  construct  and  operate  an 
electric-li^ht  and  power  plant  in  Flatonia.  The  local  plant  was  de> 
stroyed  by  fire  more  than  a  year  ago  and  was  never  rebuilt, 

FORNEY,  TEX. — Preparations  are  being  made  to  organize  a  company, 
which  will  be  known  as  the  Forney  Electric  Light  &  Ice  Company. 
Yancey  McKellar  will  be  president,  and  Edward  D.  McKellar,  secretary 
of  the  company. 

GALVESTON,  TEX. — Announcement  has  been  made  that  work  will 
soon  commence  on  the  construction  of  the  Galveston-Hsuston  Electric 
Interurban  Railway  by  the  Stone-Webster  Engineering  Corporation,  of 
Boston,  Mass.  The  proposed  road  will  be  51  miles  long.  Mark  Lowd 
will  have  charge  of  construction  work. 

GRAPEVINE,  TEX.— It  is  reported  that  J.  W.  Day,  of  Fort  Worth, 
Tex.,  will  construct  an  electric  light  and  ice  plant  in  Grapevine,  for 
which  material  and  equipment  have  been  purchased. 

HOUSTON,  TEX. — The  Houston  Electric  Company  is  planning  to  make 
extensions  and  improvements  to  its  local  system  which  will  involve  an 
expenditure  of  about  $700,000.  David  Daly  is  manager. 

HOUSTON,  TE^. — Plans  are  being  considered  by  the  South  End  Land 
Company  for  the  construction  of  an  electric-light  plant  in  connection  with 
the  development  of  Westmoreland  Farms  and  the  townsite  of  Bellaire. 
W.  W.  Baldwin,  of  Burlington,  la.,  is  president  of  the  company. 

HOUSTON,  TEX. — The  board  of  directors  of  the  Houston  Electric 
Company  has  approved  of  an  expenditure  of  $700,000  for  extensions  and 
improvements  of  track  and  the  purchase  of  additional  equipment  during 
the  present  year.  The  property  is  owned  by  the  Stone-Webster  Engi¬ 
neering  Corporation,  of  Boston,  Mass. 

HUMBLE,  TEX. — The  Humble  Ice,  Light  &  Water  Company,  of  Hum¬ 
ble,  Tex.,  has  recently  placed  an  order  with  the  York  Manufacturing 
Company  for  a  six-ton  ice  manufacturing  plant. 

HUNTSVILLE,  TEX.— We  are  informed  that  the  Huntsville  Electric 
Light  &  Ice  Company  will  soon  be  dissolved  and  two  new  companies  will 
be  organized,  one  under  the  name  of  the  Huntsville  Electric  Light  & 
Power  Company  and  the  other  as  the  Huntsville  Ice  Company.  The  new 
power  company  will  install  a  100-hp  gas  engine  and  gas  producer,  one 
75-kw,  6o-cycle,  three-phase,  1150-volt  generator,  manufactured  by  the 
Fairbanks-Morse  Company,  of  Chicago,  Ill.  The  ice  company  will  con¬ 
tinue  to  manufacture  ice  with  the  machinery  acquired  from  the  old  com¬ 
pany.  The  change  will  take  effect  about  March  iz.  C.  H.  Robinson  is 
superintendent  of  the  Huntsville  Electric  Light  &  Ice  Company. 

JOURDANTON,  TEX. — The  York  Manufacturing  Company,  of  York, 
Pa.,  has  secured  an  order  from  the  Jourdanton  Ice,  Light  &  Water  Com¬ 
pany,  of  Jourdanton,  Tex.,  for  a  six-ton  ice-making  plant. 

SAN  MARCOS,  TEX. — The  City  Council  has  granted  C.  L.  Hopkins 
and  associates  a  20-year  franchise  to  construct  and  operate  a  street  rail¬ 
way  in  the  city  of  San  Marcos.  Under  the  terms  of  the  franchise  the 
railway  must  be  completed  and  in  operation  within  a  year,  and  after  the 
first  five  years  the  company  will  be  required  to  pay  5  per  cent  of  its 
gross  earnings  to  the  city. 

COVINGTON,  VA. — Arrangements  are  being  made  by  the  Covington 
Machine  Company  for  improvements  to  its  shops  which  will  involve  an 
expenditure  of  about  $75,000.  The  work  will  include  the  installation  of 
an  electric  power  plant  to  furnish  electricity  to  operate  the  machinery. 
John  S.  Ham  is  general  manager  of  the  company. 

WILLIAMSBURG,  VA. — Bids  will  be  received  by  John  L.  Mercer, 
chairman  of  water  committee,  until  March  23  for  a  franchise  for  water, 
sewerage  and  electric-light  and  power  systems  in  the  city  of  Williams¬ 
burg,  Va. 

WINCHESTER,  VA. — The  Winchester  &  Washington  City  Railway 
Company  is  reported  to  have  asked  Baltimore  contractors  to  submit 
bids  for  the  construction  of  a  steam  power  plant  on  the  Shenandoah 
River,  near  Harpers  Ferry.  The  proposed  plant  will  cost  about  $100,- 
000  and  will  have  an  output  of  about  2000  hp.  The  company  already 
has  a  3000-hp,  hydroelectric  power  plant.  Plans  and  specifications  were 
prepared  by  P.  O.  Keilholtz,  consulting  engineer.  Louis  F.  Cooper,  of 
Winchester,  Ky.,  is  president. 

BELLINGHAM,  WASH. — Plans  have  been  completed  by  the  Whatcom 
County  Railroad  &  Light  Company  for  the  construction  of  a  power  house 
on  York  Street,  work  on  which  will  begin  in  the  near  future.  It  is  stated 
that  orders  for  part  of  the  equipment  have  been  placed.  The  cost  of  the 
work  is  estimated  at  $174,000. 

CONCRETE,  WASH. — It  is  reported  that  the  Guggenheim  interests 
are  making  preparations  to  commence  work  soon  on  their  power  plant  at 
Concrete.  The  project  includes  the  construction  of  a  concrete  dam  160 
feet  high  to  be  erected  across  a  deep  gorge  on  Baker  River,  about  a  mile 
above  the  Washington  Cement  Company's  plant;  a  reinforced  concrete 
flume,  4500  ft.  long,  with  a  fall  of  150  ft.,  to  the  power  house,  where  the 
water  will  be  utilized  to  operate  large  turbines.  It  is  estimated  that 
25,000  hp  can  be  developed.  Simon  Guggenheim,  of  Denver,  Col.,  is 
interested  in  the  enterprise. 

KENNEWICK,  WASH. — Preparations  are  being  made  by  the  Hanford 
Irrigation  &  Power  Company  to  commence  work  on  extensive  improve¬ 
ments  to  its  irrigation  system.  It  is  said  that  the  company  proposes  to 
enlarge  the  main  power  canal  at  Priest  Rapids  to  develop  25,000  bp,  and 
also  to  resume  work  on  improvements  started  in  Hanford  last  year,  in¬ 
cluding  the  installation  of  a  water  and  lighting  system. 


OTHELLO,  WASH. — Arrangements  are  being  made  for  the  construc¬ 
tion  of  a  local  electric-lighting  plant  and  other  civic  improvements,  con¬ 
tracts  for  which  have  already  been  awarded.  George  E.  Canning,  repre¬ 
senting  R.  S.  King  &  Company,  will  have  charge  of  the  work. 

SPOKANE.  WASH. — The  Spokane  Railway,  Light  &  Power  Company, 
recently  incorporated,  proposes  to  develop  35,000  hp  within  30  miles  of 
Spokane.  H.  L.  Moody,  president  of  the  company,  has  submitted  a 
proposition  to  the  City  Council  offering  to  sell  10,000  hp  to  the  munici¬ 
pality  at  $14  per  hp,  which  is  $6  less  than  the  city  now  pays. 

SPOKANE,  WASH. — The  Columbia  River  Reclamation  Company,  re¬ 
cently  organized,  has  filed  a  request  for  the  right-of-way  across  the  State 
lands  near  Priest  Rapids,  Idaho,  for  a  width  of  1000  feet,  and  running 
about  10  miles  near  the  river.  The  company,  it  is  said,  proposes  to  de¬ 
velop  power  sites  in  central  Washington.  Robert  E.  Strahorn  is  reported 
to  be  interested  in  the  enterprise.  The  main  office  is  located  in  Spokane, 
Wash. 

BECKLEY,  W.  VA. — Application  has  been  made  by  J.  F.  Davis  for  a 
franchise  to  construct  and  operate  an  electric-light  system  and  railway  in 
Beckley.  It  is  proposed  to  develop  the  water  power  of  Piney  River  at 
Worley  to  generate  electricity,  which  will  be  transmitted  to  Beckley. 

BERWIND,  W.  VA. — The  Allis-Chalmers  Company,  of  Milwaukee, 
Wis.,  has  received  an  order  from  the  New  River  &  Pocahontas  Con¬ 
solidated  Coal  Company,  of  Berwind,  W.  Va.,  for  the  following  equipment: 
One  1000-kw,  1500  r.p.m.,  66oo-volt,  three-phase,  25-cycle  steam  turbo¬ 
generator,  with  a  type  "C”  Allis-Chalmers  condenser  for  use  with  same. 

A  pressure  of  140  lb.  will  be  carried  and  a  vacuum  of  27  inches  be  main¬ 
tained. 

RAVENSWOOD,  W.  VA. — It  is  reported  that  the  city  is  ready  to 
receive  proposals  for  a  water-works  franchise  and  offers  to  sell  the  present 
electric-light  plant  owned  by  the  city  to  the  purchaser  of  the  water-works 
franchise. 

APPLETON,  WIS. — The  Mollie  Typewriter  Company  is  contemplating 
the  construction  of  a  new  electrically  operated  manufacturing  plant  in 
Appleton.  It  is  said  that  the  Merchants’  Association  is  behind  the  project 
and  giving  financial  support. 

APPLETON,  WIS. — The  Wisconsin  Traction,  Light,  Heat  &  Power 
Company  has  placed  orders  with  the  Allis-Chalmers  Company,  of  Mil¬ 
waukee,  Wis.,  for  two  1250-kw,  3600  r.p.m.,  three-phase,  2300-volt,  60- 
cycle,  low  pressure  steam  turbines,  receiving  steam  at  17  lb.  absolute  and 
exhausting  into  a  28-in.  vacuum.  * 

BLACK  RIVER  FALLS,  WIS.— The  City  Council  is  reported  to  be 
considering  plans  for  the  construction  of  an  entire  new  power  plant  or 
enlarging  the  present  one  to  furnish  electricity  for  manufacturing  pur¬ 
poses  in  Black  River  Falls.  ^ 

EAU  CLAIRE,  WIS. — Plans  have  been  prepared  by  the  Eau  Claire 
Trunk  Company  for  the  construction  of  a  new  three-story  factory,  to¬ 
gether  with  a  power  plant,  the  equipment  to  include  electric  generators, 
boilers,  Corliss  engines,  motors,  etc. 

MADISON,  WIS. — Surveys  of  the  proposed  electric  railway  of  the 
Chicago  &  Wisconsin  Valley  Railway  Company,  to  extend  from  Merrill 
and  Janesville,  passing  through  Madison,  have  been  completed  from 
Stevens  Point  to  within  a  short  distance  of  Madison.  It  is  stated  that  the 
first  work  will  be  done  between  Madison  and  Portage.  The  Western 
Indiana  Construction  Company  is  reported  to  have  charge  of  the  con¬ 
struction  of  the  railway. 

OSHKOSH,  WIS. — Plans  have  been  prepared  by  the  Paine  Lumber 
Company  for  a  large  electric  power  plant,  which  will  be  driven  by  steam 
turbine.  The  company,  it  is  said,  will  soon  purchase  about  200  electric 
motors,  together  with  other  equipment,  for  the  installation  of  a  complete 
system  of  electrical  operation  in  its  various  woodworking  plants. 

PLYMOUTH,  WIS. — Bids  will  be  received  by  C.  W.  Jackson,  city 
clerk,  until  March  10  for  construction  of  9426  ft.  of  6-in.,  13,783  ft.  of 
8-in.  and  630  ft.  of  10-in.  vitrified  pipe  sewers;  410  ft.  4-in.  cast-iron  force 
main;  84  ft.  of  8-in.  cast-iron  pipe  for  river  crossing;  49  manholes;  28 
lampholes  and  one  electric  pumping  station.  Plans  may  be  seen  at  the 
office  of  C.  W.  Jackson,  city  clerk,  Plymouth,  Wis.,  or  at  the  office  of 
W.  G.  Kirchoffer,  engineer,  Madison,  Wis. 

WATERLOO,  WIS. — The  Drew  Automatic  Litter  Carrier  Company  is 
preparing  plans  for  the  construction  of  a  modern  motor-driven  plant  on 
the  site  of  its  former  factory  which  was  burned.  As  yet  details  for  equip¬ 
ment  have  not  been  decided  upon. 

CALGARY,  ALTA.,  CAN. — Plans  are  being  considered  for  the  con¬ 
struction  of  nine  miles  of  new  track  in  Calgary.  The  Calgary  Street 
Railway  is  owned  and  operated  by  the  municipality.  T,  H.  McCauley  is 
superintendent. 

V’ICTORIA,  B.  C.,  CAN. — The  City  Council  is  considering  the  question 
of  increasing  the  output  of  the  municipal  electric-light  plant  to  meet  the 
demands  for  additional  street  lamps.  The  electric-light  committee  has 
recommended  the  installation  of  50  additional  4rc  lamps,  the  cost  of  which 
is  estimated  at  $6,000.  The  installation  of  100  lamps  has  been  suggested, 
which  would  cost  about  $13,000.  The  city  has  an  agreement  with  the 
British  Columbia  Electric  Railway  Company  whereby  it  can  secure  elec¬ 
tricity  at  a  very  low  cost  upon  the  completion  of  the  Jordan  River  plant. 

SASKATOON,  SASK.,  CAN. — Contracts  have  been  awarded  by  the  city 
for  electrical  supplies  and  wire  as  follows:  For  meters,  to  the  Canadian 
General  Electric  Company  and  the  Pacjprd  Electric  Company,  of  Toronto, 
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Ont.;  copper  wire,  to  the  Canadian  General  Electric  Company;  for  trans¬ 
formers,  to  the  Packard  Electric  Company,  and  for  electrical  supplies,  to 
the  Northern  Electric  &  Manufacturing  Company,  of  Toronto,  Ont. 

MONTREAL,  QUE.,  CAN. — The  Montreal  Light,  Heat  &  Power  Com¬ 
pany  has  decided  to  install  an  underground  conduit  in  the  east  end  of 
the  city,  which  will  call  for  laying  of  60,000  ft.  of  cable  and  the  taking 
down  of  62yi  tons  of  copper  wire.  The  company  will  expend  about 
$200,000  a  year  on  this  work. 

SHERBROOKE,  QUE.,  CAN.— The  St.  George  Electric  Company,  it 
is  reported,  is  contemplating  the  construction  of  a  concrete  dam  and  an 
electric  plant  on  the  Chaudiere  River,  to  cost  approximately  $75,000. 
J.  W.  Gregoire  is  secretary  and  treasurer. 

AGUASCALIENTES,  MEX. — It  is  reported  that  the  Chapala  Hydro- 
Electric  &  Irrigation  Company,  of  Guadalajara,  has  decided  not  to  extend 
its  transmission  lines  to  this  place  owing  to  the  refusal  of  the  large 
smelter  in  Aguascalientes  to  contract  with  the  power  company  for 
electricity  for  its  plant. 

CAMARGO,  MEX. — Arrangements  are  being  made  by  Fernando  de 
Olloqui  to  construct  a  hydroelectric  power  plant  on  the  Conchos  River 
near  Camargo,  State  of  Chihuahua. 

OAXACA,  MEX. — Maurice  Clark,  of  Oaxaca,  has  obtained  an  option 
on  the  electric  light  and  power  plant  and  other  holdings  of  the  local 
company  in  behalf  of  a  syndicate  of  English  capitalists.  The  syndicate,  it 
is  said,  proposes  to  install  a  large  hydroelectric  power  plant  on  the 
Tomellin  River  in  the  State  of  Nueva  Leon  and  to  erect  transmission 
lines  to  Oaxaca  and  several  mining  districts  in  this  section. 

ROSCESVALLES,  MEX. — Plans  are  being  made  by  Edward  F.  Arm¬ 
strong,  of  Roscesvalles,  State  of  Chihuahua,  Mex.,  to  install  a  hydro¬ 
electric  power  plant  on  the  Navosaigame  River,  near  this  place.  Elec¬ 
tricity  generated  at  the  plant  will  be  utilized  to  operate  the  machinery  of 
his  mines. 

SAN  SEBASTIAN,  MEX. — Arrangements  are  being  made  by  the  Tajo 
Mining  Company,  of  San  Sabastian,  Jalisco,  Mex.,  to  install  a  hydro¬ 
electric  power  plant  at  its  mines,  located  near  here.  The  company  pro¬ 
posed  to  utilize  the  water  from  one  of  its  long  tunnels  for  operating  the 
electric  plant. 

TEPIC,  MEX. — Fernando  Liceaga,  of  Mexico  City,  has  applied  to  the 
Federal  Government  for  permission  to  utilize  the  water  rights  on  the 
Ahuacatlan  River  in  the  Territory  of  Tepic.  It  is  proposed  to  develop 
the  water  power  to  generate  electricity. 


New  Industrial  Companies. 

THE  BOWLES-GIFFORD  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $250,000  to  act  as  commission  and 
selling  agents  for  manufacturing  firms;  general  contractors;  construct 
railroads,  bridges,  buildings,  etc.  The  incorporators  are:  George  Keiser, 
Patrick  J.  McGrath  and  Harry  Miller,  all  of  New  York,  N.  Y. 

THE  BRETT  ENGINEERING  &  CONTRACTING  COMPANY,  of 
Wilson,  N.  C.,  has  been  chartered  with  a  capital  stock  of  $50,000  by 
George  H.  Brett,  M.  C.  Carr  and  R.  Mitchell  Brown. 

THE  CLARK  ELECTRIC  METER  COMPANY,  of  Chicago,  Ill.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $2,500  for  the  pur¬ 
pose  of  manufacturing  electrical  appliances.  The  incorporators  are: 
Eugene  J.  Clark,  John  L.  Axen,  Iven  Axen  and  Robert  H.  Muir. 

THE  ELECTRO  FLASH  SIGN  COMPANY,  of  Albany,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $25,000  to  manufacture  and  deal  in 
electric  signs,  etc.  The  incorporators  are:  C.  H.  Collins,  B.  W.  Burdick, 
of  Albany,  X.  Y.,  and  E.  S.  Platt,  of  Troy,  N.  Y. 

THE  ELECTRIC  PIANO  OPERATING  COMPANY,  of  Binghamton, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to  manu¬ 
facture  pianos,  organs,  musical  instrflments,  etc.,  by  D.  F.  Simpson,  A. 
Robertson  and  L.  H.  Harris,  of  Binghamton,  N.  Y. 

THE  ENGINEERING  ELECTRIC  MANUFACTURING  COMPANY, 
of  New  York,  N.  Y.,  has  been  incorporated  by  W.  G.  Hooke,  L.  L. 
Ferguson  and  W.  Green,  all  of  New  York,  N.  Y.  The  company  is  capi¬ 
talized  at  $100,000  and  proposes  to  do  electrical  work  of  all  kinds,  and 
also  a  general  contracting  and  manufacturing  business. 

THE  EUREKA  VACUUM  CLEANER  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $10,000  to  manufacture 
and  deal  in  goods,  wares,  merchandise,  especially  vacuum  cleaners.  The 
incorporators  are:  Frank  R.  Muenzenberger,  Arthur  J.  Muenzenberger 
and  Charles  J,  Muenzenberger,  all  of  New  York,  N.  Y, 

THE  MODERN  STORAGE  BATTERY  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $125,000  for  the  purpose 
of  manufacturing  and  dealing  in  storage  batteries  and  electrical  goods. 
The  incorporators  are:  J.  J.  Harper,  E.  J.  Forhan  and  G.  F.  Martin,  of 
New  York,  N.  Y. 

THE  NATIONAL  FLUE  CLEANER  COMPANY,  of  Trenton,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $125,000  by  O.  Donatz, 
F.  C.  Lothrop,  of  Trenton,  N.  J.;  S.  F.  Zimmerman,  and  C.  Gallaher,  of 
Philadelphia,  Pa.  The  company  proposes  to  install  boiler  and  other 
mechanical  appliances. 

THE  OCEAN  UTILITIES  COMPANY,  of  Jersey  City,  N.  J.,  has  been 
chartered  with  a  capital  stock  of  $100,000  by  F.  W,  Keasbey,  R.  K. 


Walton,  of  New  York,  N.  Y.,  and  G.  W.  Flaacke,  of  Jersey  City,  N.  J. 
The  company  proposes  to  do  a  general  contracting,  building  and  engi¬ 
neering  business. 

THE  PENN  YAN  FLEXIBLE  CONDUIT  COMPANY,  of  Penn  Yan, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $75,000  by  William 
T.  Morris,  George  S.  Sheppard  and  Jerome  S.  Wheeler,  all  of  Penn  Yan, 
N.  Y.  The  company  is  capitalized  at  $75,000  and  proposes  to  manufac¬ 
ture  electrical  conduits,  insulators  and  supplies,  etc. 

THE  JOHN  C.  RODGERS  COMPANY,  of  New  York,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $100,000  by  J.  C.  Rodgers,  J.  M. 
Rodgers  and  W.  J.  Rodgers,  all  of  New  York,  N.  Y.  The  company  pro¬ 
poses  to  do  a  general  contracting  and  constructing  engineering  business. 

THE  PERFORATED  METAL  SIGN  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  by  D.  C.  Smith,  W.  C.  Kinney,  and  C.  H. 
Stoever,  of  New  York,  N.  Y,  The  company  is  capitalized  at  $50,000 
and  proposes  to  do  a  general  advertising  sign  business  and  electrical 
work  of  all  kinds. 

THE  SMITH  &  WALLACE  COMPANY,  of  Woburn,  Mass.,  has  been  * 
incorporated  with  a  capital  stock  of  $250,000  for  the  purpose  of  manu¬ 
facturing  and  selling  engines  of  all  kinds.  The  officers  are:  J.  E.  Wallace, 
president;  A.  O.  Smith,  vice-president,  and  G.  A.  Lock,  of  Woburn, 
Mass. 

THE  SOUTHERN  ELECTRIC  SUPPLY  COMPANY,  of  Waycross, 
Ga.,  has  been  organized  for  the  purpose  of  doing  a  general  electrical 
construction  work  in  Waycross  and  vicinity  and  to  deal  in  electric  motors, 
generators  and  other  electrical  supplies. 

A.  L.  SWANSON,  of  Evansville,  Ind.,  has  filed  articles  of  incorpora¬ 
tion  for  the  purpose  of  conducting  a  general  contracting  and  supply  busi- 
nes.  The  officers  of  the  company  are:  A.  L.  Swanson,  of  Evansville, 
Ind.,  president,  and  J.  B.  Ramsey,  of  Sebree,  Ky.,  secretary  and  treas¬ 
urer.  Mr.  Swanson  has  been  conducting  a  successful  business  for  the 
past  ten  years  and  proposes  to  extend  and  increase  his  business. 

THE  TELAUTOPIIOTE  COMPANY,  of  New  York,  N,  Y.,  has  been 
incorporated  by  S.  Rothschild,  of  New  York,  N.  Y. ;  B.  Rosenberg  and 
J.  A.  L.  Gardiner,  of  Brooklyn,  N.  Y.  The  company  is  capitalized  at 
$50,000  and  proposes  to  manufacture  electrical  apparatus,  telephone  in¬ 
struments  and  construct  telephone  lines. 

THE  VINOT  AUTOMOBILE  COMPANY,  of  New  York.  N.  Y„  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $37,500  for  the  pur¬ 
pose  of  manufacturing  motors,  engines,  automobiles,  etc.  The  incorpo¬ 
rators  are:  H.  S.  Lake,  A.  H.  Peyser  and  S.  Kjeldsen,  of  New 
York,  N.  Y. 

THE  WATSON  CONTRACTING  COMPANY,  of  Birmingham,  Ala., 
has  been  incorporated  with  a  capital  stock  of  $5,000  to  do  a  general  and 
electrical  contracting  business.  The  officers  are:  W.  L.  Woodruff,  presi¬ 
dent  and  treasurer;  W.  L.  Watson,  vice-president  and  general  manager, 
and  C.  W.  Woodruff,  secretary. 

THE  WHITE  CONTRACTING  COMPANY,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $3,000  for 
the  purpose  of  doing  a  general  contracting  business.  The  incorporators 
are:  Louis  Balteransky,  Aaron  Weiss,  of  New  York,  N,  Y.,  and  Israel 
Pomerans,  of  Brooklyn,  N.  Y. 


New  Incorporations. 

ELBERTON,  GA. — The  Brevard  Light  &  Power  Company  has  been 
chartered  with  a  capital  stock  of  $25,000  by  J.  W.  Chapman  and  asso¬ 
ciates.  The  new  company  has  taken  over  the  plant  and  holdings  of  the 
local  electric-light  and  power  company. 

MIDDLETOWN,  ILL. — The  Johnson  Valley  Coal  &  Light  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  operate  an 
electric  light  plant  and  coal  mine.  The  incorporators  are:  C.  F. 
Johnson,  E.  L.  Bush,  H.  C.  Johnson  and  E.  L.  Beebe. 

ADDISON,  N.  Y. — The  Addison  Home  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $10,000  by  A.  Manley,  G.  B. 
Stephens,  E.  C.  Smith,  all  of  Addison,  N.  Y.,  and  others. 

HOLDENVILLE,  OKLA.— The  Holdenville  Ice  &  Electric  Company 
has  been  chartered  with  a  capital  stock  of  $50,000  by  W.  M.  Dunn, 
L.  P.  Sammons,  James  A.  Chapman,  all  of  Holdenville;  C.  W,  Dawley, 
of  McAlester,  Okla.,  and  H.  T.  Douglass,  of  Shawnee,  Okla. 

ALBANY,  ORE. — Articles  of  incorporation  have  been  filed  for  the  Al¬ 
bany  Interurban  Railway  Company  by  P,  A.  Young  and  others.  The  com¬ 
pany  proposes  to  construct  an  electric  railway  from  Albany  to  Sweet 
Home. 

PORTLAND,  ORE. — The  Commonwealth  Power,  Railway  &  Lighting 
Company  has  filed  articles  of  incorporation  with  an  authorized  capital 
stock  of  $18,000,000.  The  company  was  organized  to  do  business  in  the 
State  of  Michigan.  The  officers  are:  A.  G.  McPherson,  president;  James 
R.  Parsons,  treasurer,  and  William  L.  Bradley,  clerk,  all  of  Portland, 
Maine. 

ANNVILLE,  PA. — The  Cleonia,  Bismarck  &  Fontana  Rural  Telephone 
Company  has  been  chartered  with  a  capital  stock  of  $5,000.  A.  B.  Horst 
is  treasurer. 

McCLURE,  PA.— The  McClure  Electric  Light,  Heat  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000.  The  company  is  re- 
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ported  to  have  purchased  the  electric  plant  formerly  owned  by  H.  W. 
Knepp.  T.  H.  Spiegelmier  is  president  and  H.  W.  Knepp,  superintendent. 

DECATUR,  TENN. — The  Meigs  County  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $s,ooo  and  the  following  directors: 
S.  J.  Hornsby,  J.  P.  Culvahause,  J.  W.  Lillard,  W.  D.  Browder  and 
others. 


printing  presses,  etc.,  and  also  in  electric  arc  welding.  For  the  past 
two  years  he  has  conducted  an  electrical  contracting  and  engineering 
business  of  his  own  in  Rahway,  N.  J. 

DR.  BETRAM  B.  BOLTWOOD,  at  present  connected  with  Prof. 
Rutherford’s  laboratory  at  the  University  of  Manchester,  England,  has 
been  elected  professor  of  radiochemistry  in  the  Graduate  School  at  Yale 
University.  Prof.  Boltwood  has  published  many  papers  upon  the  chem¬ 
ical  relations  of  radio-active  substances,  and  with  the  exception  of  Mme. 
Curie  no  one  has  made  more  important  investigations  in  this  subject. 
He  was  the  first  to  show  that  radium  was  descended  from  uranium  and 
was  the  discoverer  of  ionium,  from  which  he  has  succeeded  in  growing 
radium  in  measurable  Quantities. 

MR.  ANGEL  CAPARO,  who  was  graduated  from  the  engineering 
school  of  Notre  Dame  University  last  June  with  the  degrees  of  mechan¬ 
ical  engineer  and  electrical  engineer,  has  recently  been  engaged  by  the 
government  of  Peru  as  first  engineer  of  the  State  of  Cuzco,  Peru,  South 
America.  At  the  present  time  he  is  in  charge  of  the  installation  of  the 
water  works  in  Cuzco,  the  construction  and  paving  of  a  new  avenue  and 
the  erection  of  a  number  of  bridges.  During  his  years  of  study  at  the 
university  Mr.  Caparo  ranked  as  a  brilliant  mathematician,  winning  the 
gold  medal  upon  graduation  for  general  excellence  in  mathematics  during 
his  college  career. 

MR.  ALTEN  S.  MILLER,  the  recently  elected  president  of  the  Union 
Electric  Light  &  Power  Company,  of  St.  Louis,  occupies  a  position  of 
special  interest  at  the  present  time  as  the  president  of  the  local  company 

in  the  city  in  which  this  year’s  con- 
vention  of  the  National  Electric 
Light  Association  will  be  held.  Be- 
^  fore  his  election  as  president  of  the 

Union  company  last  January,  Mr. 
Miller  was  vice-president  and  gen- 
▼  'T  era]  manager  of  the  same  company. 

-  He  is  a  graduate  of  Stevens  Insti- 

tute,  Hoboken,  N.  J.,  in  the  class 
of  1 888,  and  has  had  a  wide  experi- 
ence  with  public-service  corpora- 

'  After  he  became  super- 

.  the  Omaha  Gas  Com- 

I>any,  1892  he  to 

where  for  two  years  he 
was  the  Western  representative  of 
the  United  Gas  Improvement  Com¬ 
pany,  of  Philadelphia.  Afterward 
he  went  to  New  York  as  the  en¬ 
gineer  for  ‘he  East  River  Gas  Company.  This  company  was  merged  into 
the  New  Amsterdam  Gas  Company,  for  which  Mr.  Miller  was  engineer 
also.  From  1900  to  1902  he  was  constructing  engineer  for  the  Consoli¬ 
dated  Gas  Company  in  New  York.  In  the  year  last  mentioned  he  went  to 
Baltimore  to  become  vice-president  and  manager  of  the  Consolidated  Gas 
Company,  of  Baltimore.  That  company  was  purchased  in  1905  by  the 
Consolidated  Gas,  Electric  Light  &  Power  Company,  of  Baltimore,  of 
which  Mr.  Miller  became  manager  and  vice-president.  Mr.  Miller  remained 
in  this  position  until  August,  1909,  when  he  went  to  St.  Louis  to  become 
vice  president  and  general  manager  of  the  Union  Electric  Light  &  Power 
Company. 

MR.  UNION  N.  BETHELL  was  elected  president  of  the  New  York 
Telephone  Company  last  week  to  succeed  Mr.  Theodore  N.  Vail,  who 
becomes  chairman  of  the  board  of  directors.  In  addition  to  being  presi¬ 
dent  of  the  New  York  Tele- 

e  phone  Company,  Mr.  Bethell 

is  now  president  of  the  Bell 
Telephone  Company  of  Penn¬ 
sylvania,  the  Central  District 
ft  &  Printing  Telegraph  Com- 

^  -  pany,  the  Chesapeake  &  Po¬ 

tomac  Telephone  Company, 


"Personal 


MR.  H.  F.  PORTER  will  represent  the  Western  Electric  Company  at 
the  convention  of  the  National  Road  &  Track  Supply  Association,  to  be 
held  at  Chicago  on  March  14. 

MR.  DAVID  ADAMS,  chief  operator  at  Toronto,  has  been  appointed 
manager  of  the  Great  Northwestern  Telegraph  Company  in  succession  to 
the  late  manager,  Wm.  C.  Furness. 

MR.  JOHN  M.  EGAN  was  elected  president  of  the  Metropolitan  Street 
Railway  Company,  of  Kansas  City,  Mo.,  Feb.  24,  succeeding  Mr.  Ber¬ 
nard  Corrigan,  who  resigned  recently. 

MR.  F.  W.  DARLINGTON,  of  Pittsburg,  Pa.,  lectured  before  the 
electrical  engineering  students  at  the  University  of  Minnesota  on  Feb.  23, 
1910,  on  "The  Electrification  of  Steam  Railways.’’ 

PROF,  W.  S.  FRANKLIN  is  the  author  of  an  article  in  The  Popular 
Science  Monthly  for  March  entitled  “The  Second  Law  of  Thermo¬ 
dynamics:  Its  Basis  in  Intuition  and  Common  Sense.’’ 

PROF.  J.  E.  LATTA  has  resigned  as  head  of  the  department  of  elec¬ 
trical  engineering  of  the  University  of  North  Carolina,  in  order  to 
join  the  engineering  staff  of  the  General  Electric  Company. 

MR.  E.  NEWNHAM  has  resigned  from  the  Pittsfield  motor-engineering 
staff  of  the  General  Electric  Company  to  accept  the  position  of  alter¬ 
nating-current  engineer  with  the  Robbins  &  Myers  Company,  Spring- 
field,  Ohio. 

DR.  GEORGE  SEIBT,  who  for  the  past  year  has  been  associated  with 
Dr.  Lee  de  Forest  in  wireless  work  and  investigation,  has  returned  to 
Berlin,  where  he  will  establish  a  laboratory  in  order  to  continue  his 
researches  in  the  wireless  art. 

MR.  H.  M.  CHAPIN  and  MR.  T.  J.  BRYSON,  both  formerly  with  the 
Cambria  Steel  Company,  have  opened  an  office  for  the  practice  of  archi¬ 
tecture  and  civil  engineering  in  the  Nettleton  Building,  Ashtabula,  Ohio, 
under  the  firm  name  of  Chapin  &  Bryson. 

MR.  O.  H.  WEST  has  accepted  a  position  with  the  Indiana  Steel 
Company  at  Gary,  and  will  have  charge  of  the  construction  of  a  new 
power  house.  Mr.  West  was  formerly  division  electrical  engineer  at 
Anderson,  Ind.,  of  the  Indiana  Union  Traction  Company. 

MR.  O.  B.  PLUMLY,  formerly  manager  of  the  El  Paso,  Tex. 
office  of  the  Postal  Telegraph-Cable  Company,  has  been  promoted  to  the 
position  of  assistant  manager  of  the  Chicago  city  office.  Mr.  Plumly 
last  year  was  awarded  second  prize  in  the  Postal  Company’s  contest  for 
the  best  managed  offices. 

MR.  JOHN  A.  TALTY,  road  foreman  of  engines  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  has  been  appointed  assistant  super¬ 
visor  of  equipment  of  the  Public  Service  Commission,  Second  District, 
New  York.  Mr.  Talty  is  president  of  the  Traveling  Engineers’  Associa¬ 
tion  and  first  vice-president  of  the  Central  Railway  Club. 

MR.  H.  C.  HOAGLAND  has  accepted  the  position  of  manager  of  the 
Muskogee  Gas  &  Electric  Company,  of  Muskogee,  Okla.,  and  has  resigned 
as  vice-president  and  general  manager  of  the  North  Missouri  Central 
Railway  Company.  Mr.  HoaglaiU  will  devote  his  time  principally  to 
an  investigation  of  the  water  power  development  at  Muskogee. 

MR.  CHARLES  BLIZARD,  third  vice-president  and  general  sales 
manager  of  the  Electric  Storage  Battery  Co.,  of  Philadelphia,  has  just 
returned  East  after  an  extended  trip  through  the  West.  Mr.  Blizard 
visited  the  offices  of  the  company  at  Cleveland,  Chicago  and  San  Fran¬ 
cisco  as  well  as  spending  some  time  in  Seattle  and  Los  Angeles. 

MR.  S.  O.  OCHS,  formerly  with  the  Stanley  Instrument  Company 
and  now  with  the  Russian  Importing  Company,  of  Boston,  will  sail  for  St. 
Petersburg,  Russia,  on  March  5.  Mr.  Ochs  represents  several  American 
manufacturers  who  are  introducing  their  goods  to  the  Russian  trade,  and 
while  in  St.  Petersburg  will  be  located  at  Morskaya,  No.  21,  Kw.  21. 

MR.  FRED  HUME,  who  for  some  time  has  been  chief  engineer  of  the 
Chicago,  Lake  Shore  &  South  Bend  Railway,  with  headquarters  in 
Michigan  City,  Ind.,  has  resigned  that  connection  to  return  to  Nashville, 
Tenn.,  to  enter  the  electrical  business.  Mr.  Hume  is  a  graduate  of 
Vanderbilt  University  and  for  two  years  was  connected  with  the  West- 
inghouse  Electric  &  Manufacturing  Company. 

MR.  GEORGE  PARSONS,  who  for  a  number  of  years  was  connected 
with  the  Westinghoure  Electric  &  Manufacturing  Company  and  has  served 
as  assistant  to  the  superintendent  and  as  night  superintendent  of  the 
factory  at  East  Pittsburgh,  and  recently  was  assistant  to  the  manager 
of  the  Bloomfield  works  of  the  Westinghouse  Lamp  Company,  has  be¬ 
come  associated  with  Miller,  Franklin  4  Stevenson,  New  York,  as  expert 
on  factory  economy. 

MR.  J.  CHARLES  RUNYON  has  accepted  the  position  of  superin¬ 
tendent  of  the  Intervale  Electric  Company  of  Yonkers,  N.  Y.,  contractor 
and  engineer.  Mr.  Runyon  was  formerly  engineer  with  the  C.  4  C. 
Electric  Company  (now  the  Garwood  Electric  Company),  during  which 
service  he  invented  a  number  of  improvements  in  motor  control  for 


MR.  A.  S.  MILLER. 


4  Atlantic 
Telegraph  4  Telephone  Com¬ 
pany,  and  the  Diamond  State 
Telephone  Company, 


_  _  cover- 

ing  a  territory  of  about  124,- 
miles.  The  tele- 
phone  this 

represents  an  investment  of 
about  $175,000,000,  and  the 
companies  supply  telephone 
.  service  to  more  than  1,150,- 

MR.  u.  N.  BETHELL.  000  telephones  and  furnish 

employment  to  more  than 
31,000  employees.  Mr.  Bethell  is  also  vice-president  of  the  American 
Telephone  &  Telegraph  Company.  Mr.  Bethell  has  been  in  the  telephone 
field  since  1888,  although  he  is  a  comparatively  young  man,  being  only 
50  years  old.  He  was  born  in  Indiana  and  graduated  from  Hanover 
College  in  1879,  and  later  went  to  Washington,  where  he  was  employed 
in  the  Pension  Bureau.  During  his  stay  in  Washington  he  attended  the 
Columbia  Law  School,  from  which  he  graduated.  Shortly  after  he  was 
admitted  to  the  bar.  Mr.  Bethell  came  to  New  York  and,  becoming  in¬ 
terested  in  the  telephone  business,  which  at  that  time  was  in  its  in¬ 
fancy,  entered  actively  into  telephone  w«rk.  His  rise  was  rapid,  and 
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shortly  after  becoming  identified  with  the  New  York  &  New  Jersey 
Telephone  Company  he  was  made  secretary  and  treasurer  of  that  com¬ 
pany.  In  1893  he  was  made  general  manager  of  the  New  York  Telephone 
Company  and  shortly  after  was  made  vice-president. 


Obituary. 

MR.  JOHN  WALKER  RICHARDS,  chief  accountant  of  the  American 
Telephone  &  Telegraph  Company,  died  in  Newton,  Mass.,  on  Feb.  23,  aged 
47  years.  Mr.  Richards  was  born  in  Ironton,  Ohio.  He  was  formerly 
general  auditor  of  the  Chicago  Telephone  Company. 

DR.  EDWARD  A.  BOWSER,  professor  of  mathematics  and  engineer¬ 
ing  at  Lafayette  College  from  1870  to  1905,  died  on  Feb.  22  in  Hono¬ 
lulu.  Dr.  Bowser  was  born  at  Sackville,  New  Brunswick,  Canada,  on 
June  18,  1845.  He  was  graduated  from  Rutgers  in  1868  and  received 
the  degree  of  LL.D.  from  Lafayette  College  in  1881.  From  1875  he  was 
in  charge  of  the  United  States  Geodetic  Survey  in  New  Jersey.  His 
fame  chiefly  rested  on  a  series  of  mathematical  text-books,  beginning  with 
“Academic  Algebra’’  and  reaching  into  the  higher  spheres  of  that  science. 

MR.  CHARLES  E.  ADAMS,  formerly  president  of  the  Bradley-Stone 
Electric  Storage  Company  and  director  of  the  Lowell,  Lawrence  & 
Haverhill  Electric  Street  Railway  Company,  died  in  Lowell,  Mass.,  on 
Feb.  18.  Mr.  Adams  was  born  in  Lowell  on  April  i6,  1841.  In  1889 
and  1890  he  served  as  president  of  the  Lowell  Board  of  Trade  and  rep¬ 
resented  Lowell  in  the  Legislature  as  well  as  serving  as  United  States 
alternate  commissioner  from  Massachusetts  at  the  Columbian  Exposition. 
Later  he  was  appointed  by  the  Governor  a  commissioner  to  the  Paris 
Exposition. 

PROF.  AMOS  E.  DOLBEAR  died  at  West  Somerville,  Mass.,  Feb.  23. 
Prof.  Dolbear,  who  was  born  at  Norwich,  Conn.,  Nov.  10,  1837,  was  left 
an  orphan  at  the  age  of  10  years  and  started  life  as  a  farmer’s  helper. 
From  this  he  became  a  mechanic,  and  it  was  not  until  he  reached  the 
age  of  38  years  that  he  decided  to  get  a  college  education.  In  the  mean¬ 
time  he  had  worked  in  a  shipyard  and  printing  office,  learned  the  trade 
of  pistol  maker,  worked  as  a  painter,  taught  school  and  gave  lessons  on 
the  flute  and  violin.  He  was  graduated  from  Ohio  Wesleyan  University 
in  1866,  completing  the  full  course  in  two  years.  As  soon  as  he  received 
his  degree  Mr.  Dolbear  was  appointed  assistant  chemist  of  the  university, 
and  a  few  years  later  accepted  an  instructorship  in  chemistry  at  the 
University  of  Michigan.  At  the  latter  institution  he  received  the  degrees 
of  A.M.,  M.E.  and  Ph.D.  Later  he  became  assistant  professor  of  natural 
history  at  Kentucky  University  and  professor  of  physics  and  chemistry 
at  Bethany  College.  Taking  up  politics,  he  served  several  terms  as  Mayor 
of  Bethany,  W.  Va.  From  1874  Professor  Dolbear  was  professor  of 
physics  at  Tufts  College,  but  his  health  necessitated  his  retirement  in 
1906.  Prof.  Dolbear  contested  the  claims  of  Bell  to  the  invention  of  the 
practical  telephone,  charging  that  the  latter  had  obtained  from  him  the 
idea  of  using  a  permanent  magnet  in  the  receiver,  and  also  that  he  had 
used  a  telephone  for  transmitting  music  before  Bell’s  conception.  After 
a  celebrated  litigation  the  courts  culed  in  favor  of  Bell.  Prof.  Dolbear 
also  claimed  to  have  invented  the  wireless  telegraph  20  years  before 
Marconi,  but  litigation  to  sustain  this  claim  was  not  successful.  Friends 
of  Prof.  Dolbear  have  also  claimed  for  him  the  invention  of  wireless 
telephony  and  of  the  writing  telegraph.  He  is  survived  by  his  wife,  two 
daughters  and  three  sons. 

MR.  JOTHAM  POTTER. — As  announced  last  week  in  a  brief  item.  Mr. 
Jotham  Potter,  president  of  the  Jandus  Electric  Company,  died  suddenly 
from  heart  failure  on  Friday  morning,  Feb.  11.  Mr.  Potter  was  the 
son  of  Rev.  Ludlow  Day  Potter,  D.D.,  of  Cincinnati.  His  birthplace 
was  Glendale,  O.  He  graduated  from  Princeton  University  in  the  class 
of  1877,  as  his  father  had  done  in  the  class  of  ’41.  He  was  a  brilliant 
member  of  his  class,  winning  the  literary  and  oratorical  honors  as 
well  as  being  prominent  as  a  football  and  track  athlete.  He  was  elected 
secretary  of  the  first  Rugby  football  league,  consisting  of  Princeton, 
Yale,  Harvard  and  Columbia  teams,  and  played  end  rush  in  the  first 
Thanksgiving  Day  game.  After  graduation  Mr.  Potter  studied  law,  but 
turned  from  his  chosen  profession  to  take  the  position  of  treasurer  of 
the  Brush  Electric  Company.  Immediately  after  his  marriage  to  Helen 
Cary,  of  Cleveland,  he  and  Mrs.  Potter  went  to  Yokohama  and  remained 
there  three  years,  where  he  successfully  introduced  electric  lighting  into 
the  Orient.  He  had  always  been  prominent  in  electrical  affairs,  and 
served  as  president  of  the  Buckeye  Electric  Company,  the  Short  Electric 
Railroad  Company  and  at  the  time  of  his  death  was  president  of  the 
Jandus  Electric  Company.  Mr.  Potter  combined  the  culture  of  a 
widely  read  scholar  with  the  kindliness  of  a  true  gentleman.  The  key¬ 
notes  to  his  character  were  force  and  gentleness.  He  was  a  man  of 
devout  piety  and  deep  religious  convictions,  a  member  of  the  Presbyterian 
Church.  Mr,  Potter  is  survived  by  his  widow  and  three  children,  Mildred 
Day,  Sheldon  Cary  and  Helen  Henrietta.  The  funeral  service,  con¬ 
ducted  by  Rev.  Paul  F.  Sutphen,  was  held  at  the  home  of  the  family 
on  Sunday  afternoon,  Feb.  14.  The  honorary  pallbearers  were:  Messrs. 
C.  F.  Brush,  C.  C.  Bolten,  D.  Z.  Norton,  H.  S.  Johnson,  Dr.  J.  F.  Low- 
man,  O.  M.  Stafford,  George  Russell,  S.  A.  Raymond,  J.  H.  Dempsey, 
M.  T,  Herrick,  O.  K.  Brooks,  E.  W.  Haines  and  Dr.  D.  P.  Allen. 

MR.  ELMER  W.  GILMER,  a  brief  announcement  of  whose  death  ap¬ 
peared  in  these  columns  last  week,  was  buried  at  Warren,  Ohio,  on 
Feb.  23.  The  death  occurred  at  ii  a.  m.  at  his  home  in  Warren,  Ohio, 
the  cause  being  ascribed  to  heart  failure  brought  on  by  acute  indiges¬ 
tion.  Mr.  Gilmer  was  born  March  28,  1862,  in  Warren,  Ohio,  and  up  until 


thirty  years  of  age  was  engaged  in  various  clerical  capacities.  In  1893  he 
took  up  the  manufacture  of  incandescent  lamps,  and  soon  became  one 
of  the  leading  factors  in  the  independent  lamp  field.  Later  he  entered 
into  other  lines  of  electrical  manufacturing,  and  at  the  time  of  his  death 
was  president  and  general  manager  of  the  Warren  Electric  &  Specialty 
Company  and  of  the  Peerless  Electric  Company.  Less  than  a  year  ago 
he  succeeded  the  late  Mr.  J.  C.  Fish,  of  Shelby,  Ohio,  as  president  of  the 
National  Electric  Lamp  Association.  During  the  past  two  years  he  took 
much  interest  in  the  subject  of  hydraulics,  of  which  he  made  a  careful 
study.  The  estimation  in  which  Mr.  Gilmer  was  held  in  the  community 
where  he  had  always  lived  was  indicated  by  half-masted  flags  and  the 
cessation  of  work  in  the  business  and  manufacturing  establishments  of 
the  city  during  the  funeral  hour.  The  National  Electric  Lamp  Associa¬ 
tion  was  represented  at  the  funeral  by  a  delegation  of  60  persons,  repre¬ 
senting  heads  of  departments,  managers  and  salesmen.  The  Trumbull 
Club  was  present  in  a  body,  as  well  as  the  entire  office  force  of  the 
various  West  Side  companies,  the  officers  of  the  companies,  and  the 
employees  of  the  Trumbull  carbon  and  tungsten  factories,  the  Niles 
Lamp  Company  and  the  Peerless  Electric  Company.  The  remains  were 
placed  in  the  Gilmer  mausoleum  in  Oakwood  Cemetery,  the  pallbearers 
being  Messrs.  W.  C.  Ward,  E.  E.  Nash,  David  Estabrook,  J.  B.  Esta- 
brook,  Robert  Bean,  and  George  Dougherty.  Six  honorary  pallbearers, 
representing  the  National  Electric  Lamp  Association,  were  Messrs.  F.  S. 
Terry,  B.  G.  Tremaine,  J.  Robert  Crouse,  W.  H.  Roberts,  S.  E. 
Doane,  and  L.  P.  Sawyer,  all  of  Cleveland. 


Trade  Publications. 


ALBA  REFLECTORS. — The  Metropolitan  Electrical  Supply  Company, 
of  Chicago,  has  issued  a  bulletin  describing  the  Alba  reflectors,  which  the 
firm  is  introducing.  These  reflectors  are  stated  to  have  particular  advan¬ 
tages  for  use  with  tungsten  lamps. 

WESTERN  ELECTRIC  FANS. — The  Western  Electric  Company  has 
issued  its  1910  fan  motor  bulletin,  which  takes  up  in  considerable  detail 
the  different  types  of  fan  motors  which  the  Western  Electric  Company  is 
offering  for  the  season  of  1910.  The  bulletin  is  well  illustrated  and  con¬ 
tains  valuable  data  an4  other  information,  in  addition  to  a  complete 
description  of  each  of  thg  fan  motors  shown. 

FUEL  ECONOMIZERS. — “Let  Us  Figure  a  Little’’  is  the  title  of  an 
attractive  folder  being  distributed  by  The  Green  Fuel  Economizer  Com¬ 
pany.  The  folder  is  gotten  'up  to  represent  a  common  school  slate  and 
tells  of  numerous  textile  mills  where  Green  economizers  are  producing 
large  savings.  The  actual  saving  in  dollars  is  clearly  figured  out  for  a 
typical  plant  and  the  computations  set  down  in  the  form  of  a  balance 
sheet  showing  convincingly  the  yearly  net  profit  per  horse-power  to  he 
obtained  from  a  Green  fuel  economizer. 

EXHAUST-STEAM  TURBINE. — Central-station  managers,  and,  in 
fact,  all  concerned  with  the  generation  of  electric  power  energy,  will  be 
interested  in  Bulletin  No.  4712  of  the  General  Electric  Company  relating 
to  exhaust-steam  turbine  installations.  The  statement  that  with  no 
additional  steam  the  net  output  of  a  non-condensing  engine  plant  may  be 
increased  75  per  cent  by  using  exhaust-steam  turbines  cannot  fail  to 
result  in  more  than  a  passing  interest.  The  bulletin  takes  up  the  subject 
in  considerable  detail. 

CONSTRUCTIVE  PUBLICITY.— The  E.  W.  Lee  Company,  West 
Street  Building,  New  York,  has  issued  a  handsome  booklet  in  which  the 
subject  of  public  utility  publicity  is  treated  in  a  number  of  “short  talks’’ 
and  an  excellent  presentation  made  of  the  desirability  of  a  public  utility 
corporation  keeping  on  good  terms  with  its  public.  One  of  the  means  to 
this  end  is  through  well-designed  and  honestly  conducted  publicity  cam¬ 
paigns  for  the  education  of  the  public  and  to  secure  and  return  their 
good  will.  The  booklet  gives  a  list  of  a  large  number  of  public  utility 
corporations  for  which  the  Lee  company  has  conducted  such  campaigns. 

GASOLENE-ELECTRIC  PLANTS  FOR  LIGHTING  AND  POWER 
is  the  title  of  a  very  attractive  publication,  bulletin  No.  4707,  just  issued 
by  the  General  Electric  Company,  which  should  be  of  interest  to  those 
contemplating  the  installation  of  a  small  or  isolated  plant,  or  to  those 
having  country  homes  that  are  not  within  reach  of  the  distributing  cir¬ 
cuit  of  a  central  station.  The  pamphlet  illustrates  and  describes  complete 
generating  units  consisting  of  a  direct-current  generator  mounted  on  the 
shaft  of  a  gas  engine.  These  sets  are  attractive  and  are  described  in 
considerable  detail. 

POLES  AND  POLE  PRESERVATION.— The  Valentine-Clark  Com¬ 
pany,  of  Chicago,  Ill.,  has  issued  two  interesting  booklets.  One,  “A 
Little  Pole  Logic,’’  explains  how  the  company’s  experts  select  choice 
cedar  poles  from  producers  and  store  them  in  its  main  yards,  so  that 
guaranteed  poles  may  be  shipped  promptly  from  large  stocks.  The  other, 
“On  Doubling  the  Life  of  Cedar  Poles,”  recommends  the  use  of  C.  A. 
Wood  Preserver  for  the  preservation  of  the  butts  of  wooden  poles. 
The  Valentine-Qark  Company  has  established  a  plant  at  Minnesota 
Transfer,  St.  Paul,  Minn.,  for  the  open-tank  treatment  of  poles  to 
prevent  decay  at  the  butt  end  by  impregnation  with  the  preservative 
compound. 

AUTOMATIC  BOILER  FEEDING. — The  Northern  Elquipment  Com¬ 
pany,  of  Chicago,  HI.,  has  recently  published  an  attractive  48-page  booklet 
which,  while  descriptive  of  the  Copes  boiler-feed  regulator  and  pump 
governor,  is  at  the  same  time  a  treatise  on  the  question  of  automatic 
versus  hand  boiler-feeding.  The  economies  resulting  from  bolding  the 
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rate  of  inflow  of  feed-water  exactly  proportional  to  evaporation  are  dis- 
cuased.  and  by  Bristol  charts,  taken  from  actual  plants,  it  is  shown  that 
automatic  regulation  results  in  considerable  economy.  Graphic  logs  are 
given  showing  that  the  Copes  regulator  is  able  to  hold  the  water  level 
uniform  under  extreme  conditions. 

BUILDING  LIGHTING. — The  General  Electric  Company  has  issued  a 
pamphlet  on  the  subject  of  building  lighting  which  contains  references  to 
a  number  of  important  installations  of  lamps  having  tantalum  and  tungsten 
filaments.  It  is  now  a  fact  well  known  to  all  interested  in  the  subject 
of  interior  illumination  that  by  the  use  of  metallic  filament  lamps  much 
greater  illumination  may  be  obtained  without  additional  expense.  Some 
of  the  installations  to  which  refererce  is  made  in  this  pamphlet  are  those 
of  the  old  style  tungsten  lamp.  In  place  of  these  lamps  there  are  now 
being  supplied  the  “Mazda”  lamp,  which  is  the  most  recent  development 
in  high  efficiency  metal  filament  lamps. 


BUSINESS  NOTES. 


NORTHERN  CRANES. — The  Miami  Copper  Co.  has  added  to  its 
Globe  plant  three  15-ton  Northern  cranes,  electric  and  hand  power, 
made  by  the  Northern  Engineering  Works,  Detroit,  and  a  5-ton  crane  of 
the  same  make. 

THE  NATIONAL  ACME  MANUFACTURING  COMPANY,  Cleve- 
land,  Ohio,  announces  that  Mr.  E.  G.  Matter,  for  several  years  connected 
with  its  Western  office  covering  the  Indiana  territory,  has  been  transferred 
•  to  the  Detroit  and  eastern  Michigan  territory,  formerly  covered  by  Mr. 
W.  C.  Lang. 

TAYLOR  STOKERS  FOR  DETROIT  EDISON  COMPANY.— The 
present  tendency  toward  the  generation  of  steam  in  large  units  is  being 
exemplified  by  the  Detroit  Edison  Company,  which  has  just  purchased  four 
13-retort  Taylor  stokers  to  be  used  with  two  2300-hp  Stirling  boilers. 
This  great  output  from  a  single  boiler  is  secured  by  double  firing  with  a 
stoker  at  each  end,  each  boiler  having  a  furnace  26  ft.  x  15  ft.  The 
Taylor  stoker  was  selected  because  of  its  great  overload  capacity.  So  far 
as  known  by  the  American  Ship  Windlass  Company,  manufacturers  of  the 
Taylor,  these  are  the  largest  stokers  in  the  world. 


THE  PACIFIC  ELECTRIC  HEATING  COMPANY,  of  Ontario,  Cal., 
has  opened  a  New  York  office  at  136  Liberty  Street,  with  Mr.  C.  D. 
Wood,  Jr.,  as  its  representative.  A  complete  line  of  the  goods  made  by 
this  company  will  be  kept  in  stock.  The  widely  known  “Hot  Point” 
iron  has  been  passed  by  both  the  underwriters  and  New  York  City 
board,  as  has  also  its  “Automatic”  iron.  The  Pacific  company  states  it 
is  the  only  electric  heating  company  that  gives  a  two  years’  guarantee 
with  its  product.  A  handsome  “Utility”  outfit,  which  consists  of  iron, 
cooking  stove  and  curling  iron  heater  combined,  is  one  of  the  products 
of  this  company. 

THE  ELECTRIC  STORAGE  BATTERY  CO.,  Philadelphia,  announces 
the  appointment  of  Pierson,  Roeding  &  Co.,  San  Francisco,  Seattle  and 
Los  Angeles,  as  its  sole  Pacific  Coast  selling  agent.  Mr.  George  R. 
Murphy,  now  interested  with  Pierson,  Roeding  &  Co.,  and  who  will 
represent  the  company  in  the  sale  of  its  batteries  on  the  coast,  has  had 
ten  years’  experience  in  various  departments  of  the  Storage  Battery 
Company’s  organization,  and  will  devote  himself  exclusively  to  the 
battery  business,  with  offices  at  Crocker  Building,  San  Francisco,  Cal. 
The  Pacific  Coast  branches  of  the  construction,  operating  and  Exide  in¬ 
spection  departments  will  be  continued  under  the  company’s  own  con¬ 
trol,  with  offices  at  590  Howard  Street.,  San  Francisco.  Pierson,  Roeding 
&  Co.  will  operate  our  Exide  battery  depot  at  500  Howard  Street, 
San  Francisco,  and  will  carry  an  ample  stock  to  insure  prompt  shipments. 

JOHNS-MANVILLE  COMPANY  CHANGES  CHICAGO ’AND  BAL¬ 
TIMORE  OFFICE  LOCATIONS. — Due  to  fast  increasing  business,  both 
the  Chicago  and  Baltimore  branches  of  the  H.  W.  Johns-Manville  Com¬ 
pany  have  outgrown  their  present  quarters,  and  about  March  1  both  will 
move  to  new  locations,  with  more  room.  The  Chicago  branch,  now  on 
Randolph  Street,  will  move  to  the  four-story  and  basement  building  at 
27-29  Michigan  Avenue,  located  in  the  block  between  South  Water  and 
River  Streets.  With  32,500  sq.  ft.  of  floor  space,  the  offices,  store  and 
stock  rooms  will  all  be  under  one  roof,  with  ample  room  for  all.  A  full 
stock  of  J-M  products  will  be  carried,  thus  assuring  prompt  shipments. 
The  Baltimore  office,  store  and  warehouse  will  be  located  at  30  Light 
Street.  Here  the  company  will  have  considerably  more  room  than  before, 
and  will  keep  on  hand  a  large  stock  of  J-M  products,  and  will  be  in  much 
better  position  than  ever  to  give  all  orders  prompt  attention. 


DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS,  SOCIETIES,  ETC. 

Alabama  Light  &  Traction  Association.  Secretary,  Lloyd  Lyon, 
Mobile,  Ala.  Next  meeting,  Anniston,  Ala.,  1910. 

American  Association  of  Electric  Motor  Manufacturers.  Secretary, 
W.  H.  Tapley,  29  West  39th  St.,  New  York.  Next  meeting.  Hot  Springs, 
Va.,  May  9-12,  1910. 

American  Elect>.ochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.  Geyser,  158  West  76th  St.,  New  York  City. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September. 

American  Street  &  Interurban  Railway  Accountants’  Association. 
Secretary,  H.  E.  Weeks,  Davenport,  la. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  John  W.  Corning,  Boston  Elevated  Railway  Company,  Boston, 
Mass. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
H.  C.  Donecker,  United  Engineering  Societies  Building,  29  West  39th 
St.,  New  York. 

.\rkansas  Association  of  Public  Utiuty  Operators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark.  Next  meeting.  Pine  Bluff,  Ark.,  1910. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
G.  H.  Winslow,  509  Perry-Payne  Building,  Cleveland,  O. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  135  Adams  St.,  Chicago.  Next  meeting,  Los  Angeles,  Cal., 
May  16-20,  1910. 

Association  of  Car  Lighting  Engineers.  Secretary,  C.  B.  Colegrove, 
Illinois  Central  Railroad,  Electrical  Department,  Chicago.  Next  semi¬ 
annual  meeting,  Buffalo,  N.  Y.,  June  7  and  8,  1910.  Next  annual  meet¬ 
ing,  Chicago,  Oct.  4,  5,  6  and  7,  1910. 

Association  of  Edison  Illuminating  Companies.  Secretary,  D.  L. 
Huntington,  Spokane,  Wash. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec¬ 
retary,  W.  H.  Cole,  W’altham,  Mass.  Annual  meetings  held  in  Boston, 
third  Wednesday  in  March. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con¬ 
federation  Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  Association.  Secretary,  Allan  H.  Royce, 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  A.  L.  Neereamer, 
Indianapolis,  Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
J.  C.  Lawler,  Colorado  Springs,  Col.  Next  meeting,  Glenwood  Springs, 
Sept  14-17.  July.  «9*o. 


Eastern  States  Independent  Telephone  Association  of  Pennsyl¬ 
vania,  New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley, 
135  South  Second  St.,  Philadelphia,  Pa. 

Electric  Vehicle  and  Central  Station  Association.  Secretary,  H. 
T.  Sands,  139  Pleasant  St.,  Malden,  Mass. 

Electric  Club,  Chicago.  Secretary,  F.  S.  Kickok,  824  Marquette 
Building,  Chicago.  Meets  every  Wednesday  noon  at  Chicago  Automobile 
Club. 

Electric  Contractors’  .Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York.  Next  meeting,  Roches¬ 
ter,  N.  Y.,  June  21,  1910. 

Electric  Trades  Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursdays  of  each  month. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo.  Next  meeting, 
Kansas  City,  Mo.,  June  ii,  1910. 

Electrical  S.alesmen’s  Association.  Secretary,  Francis  Raymond,  209 
State  St.,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.  Next  annual  meeting,  Chicago, 
Nov.  3,  1910. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,  San  Francfsco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,  29  West  39th  St.,  New  York. 

Engineering  Society  of  Wisconsin.  Secretary,  W.  G.  Kirchoffer,  31 
Vroman  Building,  Madison,  Wis. 

Engine  Builders’  Association  of  the  United  States.  Secretary,  C. 
H.  Lembower,  Reading,  Pa. 

Florida  Electric  Light  and  Power  Association.  Secretary,  G.  F. 
Doig,  Gainesville,  Fla.  Next  meeting,  Tampa,  Fla.,  April  21,  1910. 

Illinois  State  Electrical  Association.  Secretary,  H.  E,  Chubbuck, 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  29  West 
39th  St.,  New  York.  .Sections  in  New  York,  New  England,  Philadelphia 
and  Chicago. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
York.  Secretary,  J.  W.  Fluckner,  503  Fifth  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre¬ 
tary,  E.  W.  Landgrebe,  Huntingburg,  Ind. 

Indiana  Electric  Light  Association.  Secretary,  Fred  Leslie,  Mun- 
cie,  Ind. 
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Intfknal  Combustion  Engine  Association.  Secretary,  Chas.  Kratsch, 
416  W.  Indiana  St.,  Chicago.  Meetings,  second  Friday  of  each  month. 

International  Association  of  Municifal  Electricians.  Secretary, 
Frank  P.  Foster,  Coming,  N.  Y.  Next  meeting,  Rochester,  N.  Y. 

International  Electrotechnical  Commission  (international  body  rep¬ 
resenting  various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England. 

International  Independent  Telephone  Association.  Secretary,  A.  C. 
Davis. 

Iowa  Electrical  Association.  Secretary,  W.  N.  Keiser,  Des  Moines, 
la.  Next  meeting,  Sioux  City,  April  20  and  21,  1910. 

Iowa  Electrical  Show,  Sioux  City,  la.,  April  20  to  24,  1910. 

Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208  Des  Moines  Life  Bldg.,  Des  Moines,  la.  Annual  meeting,  second 
Wednesday  in  March,  each  year. 

Iowa  Street  &  Interurban  Association.  Secietary,  L.  D.  Mathes, 
Dubuque,  la.  Next  meeting,  Sioux  City,  April,  1910. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Next  meeting,  Kansas  City,  Kan.,  Septem¬ 
ber,  1910. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meeting,  second  Tuesday  in  October, 
each  year. 

Maine  Electrical  Association.  Secretary,  Fred  D.  Gordon,  Auburn, 
Maine. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  P.  Biggs,  Detroit, 
Mich. 

Minnesota  Electrical  Association.  Secretary,  B.  W.  Cowperthwait, 
Faribault,  Minn.  Next  meeting,  Minneapolis,  Minn.,  March  29,  30  and 
31,  1910. 

Mississippi  Electric  Association.  Secretary  J.  A.  Abbott,  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss.  Next  meeting,  Scranton,  Miss.,  June 
i5i  1910. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association.  Sec¬ 
retary,  C.  L.  Clary,  Sikeston,  Mo.  Next  meeting,  Jefferson  City,  Mo., 
April  14,  IS  and  16,  1910. 

Missouri  Independent  Telephone  Association.  Secietary,  G.  W. 
Schweer,  Windsor,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio.  Next  meeting,  Toledo,  Ohio,  May,  1910. 

National  Electric  Light  Association.  Executive  Secretary,  T.  C. 
Martin,  33  West  39th  St.,  New  York.  Next  meeting,  St.  Louis,  Mo., 
May  23-28,  1910. 

National  Electrical  Contractors’  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y.  Next  meet¬ 
ing,  Atlantic  City,  N.  J.,  July  20,  1910. 

National  Electrical  Inspectors’  Association.  Secretary,  T.  H.  Day, 
27  Pliny  St.,  Hartford,  Conn. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago.  Next  meeting,  San  Francisco,  Cal., 
June  9,  1910. 

Nebraska  Electrical  Association.  Secretary,  Frank  McMaster, 
Beatrice,  Neb. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each -month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 


New  Orleans  Electrical  Contractors’  Association.  Secretary,  I.  G. 
Marks,  312  (Tarondelet  St,,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesdays  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H,  Guy,  33  West  39th 
St.,  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary,  R. 
M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W. 
Brocket!,  Cataract  Building,  Seattle,  Wash. 

Northwestern  Electrical  Show,  Minneapolis,  Minn.,  March  26— 
April  2,  1910.  Secretary,  C.  D.  Wilkinson,  care  Western  Electric  Co., 
Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio.  Next  meeting.  Cedar  Point,  Sandusky  Bay,  Ohio,  July  26,  27 
and  28,  1910. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer. 
Columbus,  Ohio. 

Ohio  Society  op  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  Prof.  F.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 
Next  meeting,  Cincinnati,  Ohio,  May,  1910. 

Oklahoma  Public  Utilities  Association.  Secretary,  Galen  Crow, 
Guthrie,  Okla.  Next  meeting,  Sapulpa,  Okla.,  May,  1910. 

Old  Time  Telegraphers’  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,  195  Broadway,  New  York. 

Pacific  Coast  Electric  Automobile  Association.  Secretary,  A.  H. 
Halloran,  604  Mission  St.,  San  Francisco,  Cal.  Next  meeting,  San  Fran¬ 
cisco,  April  I,  1910. 

Pennsylvania  Electric  Associatio.v.  Secretary,  E.  L.  Smith,  To- 
wanda,*  Pa. 

Pennsylvania  Street  Railway  Association.  Secretary,  Charles  H. 
Smith,  Lebanon,  Pa. 

Pike’s  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Colo.  Meetings,  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y.  Next  meeting,  Madison, 
Wis.,  June  28,  1910 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  D.  Forbes, 
96  Franklin  St.,  South  Framingham,  Mass.  Monthly  meeting,  first  Mon¬ 
day  of  each  month. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E. 
R.  Buck,  Hudson,  S.  D. 

Southwestern  Electric  &  Gas  Association.  Secretary,  E.  T.  Moore, 
Dallas.  Tex.  Next  meeting,  Beaumont.  Tex.,  May,  1910. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
G.  H.  Pardee,  care  of  J.  G.  White  &  Co.,  New  York. 

Underwriters’  National  Electrical  Association.  Secretary  Electri¬ 
cal  Committee,  C.  M.  Goddard,  141  Milk  St.,  Boston,  Mass.  Next  bien¬ 
nial  meeting,  March,  1911. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,  Lena  M.  Owen,  St.  Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  A.  B.  Marsden,  Man¬ 
chester  Center,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  125  Monroe  St.,  Chicago,  Ill.  Next  meeting,  Omaha,  Neb.,  October, 
1910. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  i,  each  year. 

Wireless  Institute.  Secretary,  Sidney  L.  Williams,  42  Broadway, 
New  York. 

Wisconsin  Electrical  Association.  A  consolidation  of  the  North¬ 
western  Electrical  Association  and  the  Wisconsin  Electric  and  Interurban 
Railway  Association.  Secretary,  John  S.  Allen,  Lake  Geneva,  Wis. 
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UNITED  STATES  PATENTS  ISSUED  FEB.  22,  1910. 

[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

949.755-  CONTROLLER  REGULATOR;  W.  P.  Cosper,  Chicago,  Ill. 
App.  filed  Dec.  4,  1907.  Means  for  adjusting  the  fixed  timing  element 
accurately  with  respect  to  the  controller  to  which  the  regulator  is 
attached. 

949,784.  ARMATURE  FOR  ELECTRIC  GENERATOR;  H.  Tideman. 
Menominee,  Mich.  App.  filed  Nov.  23,  1905.  Makes  use  of  perforated 
laminae  for  the  core  with  a  rivet  passing  through  them. 

949.799-  ELECTRIC  SWITCH;  D.  E.  Lee,  Pontiac,  Wash.  App.  filed 
(3ct.  6,  1908.  Wall  or  desk  switch  having  an  arc  extinguisher  con- 
,  sisting  of  insulating  material  formed  of  yielding  leaves. 

949.820.  COMBINED  JACK  AND  DROP;  C.  D.  Enochs,  La  Crosse 
Wis.  App.  filed  July  s,  1907.  Jack  springs  with  a  head  block  having 
a  socket  to  receive  a  plug  and  a  pair  of  spring  slides  normally  closing 
the  socket. 

949.825.  APPARATUS  FOR  CONTROLLING  TEMPERATURE  FLUC¬ 
TUATIONS;  J.  E.  Hedin,  Lidkoping,  Sweden.  App.  filed  Aug.  5, 
1908.  Two  spirally  wound  wires  which  when  heated  change  their 
shape  and  press  together  a  contact  to  close  a  circuit. 


949,844.  CIRCUIT  CONTROLLED  SWITCH:  W.  Richmond,  Memphis, 
Tenn.  App.  filed  Feb.  18,  1909.  A  pair  of  contact  fingers,  a  contact 
bar  and  a  solenoid  magnet  for  actuating  the  bar.  Details. 

949,874.  OVERLOAD  REVERSING  SWITCH;  T.  E.  Barnum,  Milwau¬ 
kee,  Wis.  App.  filed  July  25,  1906.  A  switch  of  the  drum  type  which 
is  opened  whenever  an  overload  occurs  by  means  of  a  pivoted  latch, 
lever  and  magnet  operating  the  same. 

949,885.  TROLLEY  CLAMP;  C.  H.  Davis,  Pittsburgh,  Pa.  App.  filed 
Nov.  6,  1908.  A  pair  of  jaws,  each  having  a  longitudinal  pin  and  an 
apertured  lug,  engaging  each  other,  the  lugs  being  laterally  displaced 
w'ith  reference  to  the  pins,  so  as  to  draw  the  jaws  together. 

949,895.  ELECTRIC  FURNACE;  A.  Helfenstein,  Vienna,  Austria- 
Hungary.  App.  filed  Dec.  ii,  1908.  A  dome  mounted  over  the 
furnace  chamber  which  carries  the  electrode  suspended  into  the 
furnace  chamber  together  with  means  to  prevent  the  escape  of  gases 
from  the  furnace,  together  with  a  cone  at  the  lower  end  01  the  dome. 

949,921.  CABLE  CONNECTION;  O.  Tangrin,  Worcester,  Mass.  App. 
filed  June  13,  1906.  For  high-tension  power  cables  for  multiple  strands 
conductors,  the  joint  being  stronger  than  the  cable  and  consisting  of 
sleeves  having  portions  which  receive  a  wrench  so  as  to  firmly  hold 
the  ends  of  the  cable. 

949,923.  RHEOSTAT;  H.  J.  Wiegand,  Milwaukee,  Wis.  App.  filed 


950.1^.  HIGH  POTENTIAL  ALTERNATING-CURRENT  RECTI¬ 
FIER;  C.  H.  Thordarson,  Chicago,  Ill.  App.  filed  Dec.  7,  1908. 
The  collector  plates  and  commutator  members  are  so  arranged  that 
the  conductors  of  opposite  polarity  are  separated  by  air  gaps  propor¬ 
tional  to  the  difference  of  potential  between  the  oppositely  polarized 
members  of  the  apparatus. 

950,130.  STARTING  SWITCH  FOR  ELECTRIC  MOTORS:  E.  Garside, 
Darlington,  England.  App.  filed  Sept.  8,  1909.  A  pivoted  switch  arm, 
a  series  of  resistance  contacts,  a  movable  contact  aevice  sliding  there¬ 
over,  a  spring,  a  detent  for  the  movable  contact  device,  the  spring 
being  compressed  together  with  means  carried  by  the  spring-compress¬ 
ing  mechanism  for  tripping  the  detent  at  the  proper  time. 

950,148.  CABLE  SUPPORT;  T.  A.  Dissel,  Boston,  Mass.  App.  filed 
March  22,  1909.  For  telephone  cables  and  wires,  the  clip  consisting 


March  ap,  1909.  Consists  of  a  plurality  o(  elongated  resistance  plates 
divided  into  groups  or  arranged  obliquely  in  opposite  directions. 

949»95a.  RELAY;  _G.  F.  Atwood,  New  York,  N.  Y.  App.  filed  July  13. 
1907.  A  polarized  magnet  which  controls  contact  springs  of  special 
construction. 

949.970.  ELECTRICALLY  OPERATED  NON-INTERFERING  ALARM 
CALL  BOX;  P.  A.  Brown,  Denver,  Col.  App.  filed  Feb.  1,  1909. 
The  box  has  a  door  controlled  by  a  spring  and  a  latch  therefor  having 
a  transparent  and  breakable  seal,  together  with  an  alarm  mechanism 
controlled  by  the  door  when  the  seal  is  broken. 

949.985.  ELECTRIC  LAMP  SOCKET;  F.  A.  Lavercombe,  Newport,  Ky. 
App.  filed  Nov.  21,  1908.  For  securing  electric  light  sockets  to  the 
plug  by  means  of  a  clamping  member  engaging  the  plug  within  the 
socket  and  a  spur  washer  within  the  socket  whose  spur  strikes  the 
shoulder  of  the  plug. 

949.988.  TREATED  CARBON  AND  THE  METHOD  OF  PRODUCING 
IT;  P.  J.  Mulvey,  Schenectady,  N.  Y.  App.  filed  Dec.  2,  1904.  For 
brushes.  The  pores  of  the  block  are  filled  with  lubricating  material 
Mow  the  point  of  saturation  of  the  block  at  the  temperature  at  which 
it  is  operated.  The  lubricant  is  petroleum  jelly. 

949,99a.  COMMUTATOR  MOTOR;  E.  F,  W.  Alexanderson,  Schenec¬ 
tady,  N.  Y.  App.  filed  June  i,  1908.  A  commutating  field  for  an 
alternating-current  motor  through  which  a  portion  of  the  stator  wind¬ 
ing  is  connected  to  another  portion  of  the  winding,  forming  therewith 
a  local  closed  circuit.  Connections  include  said  portions  in  the  main 
motor  circuit  for  direct-current  operation  and  exclude  them  there¬ 
from  for  alternating-current  operation. 

"49.9^5 •  MOTOR  CONTROL  SYSTEM;  E.  R.  Carichoff,  East  Orange. 
N.  J.  App.  filed  Jan.  38,  1905.  A  source  of  current  supply,  a 
plurality  of  motors,  controllers  to  connect  the  motors  for  either  direc¬ 
tion  of  rotation  and  a  master  switch. 

949.997.  CURRENT  RELAY;  A.  S.  Cubitt,  Schenectady,  N.  Y.  App. 
filed  April  17,  1906.  A  switch  having  a  primary  actuating  coil  and  a 
second  holding  coil.  Improvements  in  the  electromagnetic  mechanism 
of  the  switch. 

949.998.  CONTROLLER  REGULATOR;  A.  S.  Cubitt,  Pittsfield,  Mass. 
App.  filed  Oct.  15,  1909.  A  rotary  switch  in  which  a  disk  is  used 
carrying  a  plurality  of  movable  dops  which  engage  with  a  stationary 
cam,  and  also  a  stationary  stop  which  they  engage  when  the  speed  is 
too  high. 

950,000.  ARC  LAMP;  R.  Hewson,  Lynn,  Mass.  App.  filed  June  5,  1908. 
Means  for  separating  the  wedded  or  frozen  electrodes  of  an  arc  light 
consisting  of  a  weight  which  is  thrown  upward  by  one  movement  of 
the  electrode. 

950,028.  APPARATUS  FOR  HEATING  AND  SEPARATING  MET¬ 
ALS;  J.  H.  Reid,  Newark,  N.  J.  App.  filed  May  1909.  A  vessel 
rotatable  on  a  vertical  sxis  with  means  for  electncally  heating  the 
charge  during  rotation. 

950.033.  APP.\RATUS  FOR  BRAZING  OR  WELDING  RAIL  BONDS; 
C.  R.  Sturdevant,  Worcester,  Mass.  App.  filed  March  31,  1909.  Con¬ 
sists  of  a  vehicle  which  travels  on  a  single  rail  and  carries  the  welding 
electrodes  and  transformer  and  a  separate  vehicle  which  can  be  set  to 
one  side  and  carries  the  means  for  furnishing  the  transformer  with 
current. 

950.047.  REPEATING  MECHANISM  FOR  TELEGRAPH  CIRCUITS; 
J.  G.  Kerr,  London,  Ontario,  Canada.  App.  filed  Nov.  3,  1908.  Pro¬ 
vides  an  extra  local  magnet  in  series  with  the  battery  and  regular 
local  magnet  of  the  sounder  and  arranged  to  operate  on  the  opposite 
end  of  the  sounder  bar  from  that  upon  which  the  regular  sounder 
magnet  operates. 

950,058.  ELECTRIC  HEATER;  F.  E.  Shailor,  Detroit,  Mich.  App. 
filed  July  12,  1909.  The  cooking  is  done  by  radiant  heat  and  each 


949,992 — Commutator  Motor. 


of  a  single  piece  of  wire  in  the  form  of  a  continuous  coil  which  can 
be  sprung  around  a  supporting  wire  and  has  a  coil  of  relatively  large 
diameter  in  the  center  for  supporting  a  cable. 

950,181.  LIGHTNING  ROD  SUPPORT;  J.  J.  Maher,  Preston,  la. 
App.  filed  Nov.  1,  1909.  The  rod  has  long  bearings  to  prevent  wear. 

950,213.  DIRECT-CURRENT  MOTOR;  A.  L.  Sohm,  Whittier,  Cal. 
App.  filed  Sept.  16,  1908.  A  direct-current  motor  with  field  magnets, 
but  without  an  armature^  winding  or  commutator,  the  armature  con¬ 
sisting  of  magnetic  material  of  special  construction. 

950.223.  SAFETY  RELEASE  MAGNET  FOR  BRAKE  APPARATUS; 
W.  N.  Dickinson,  Jr.,  New  York,  N.  Y.  App.  filed  July  3,  1906. 
For  automatically  applying  brakes  by  means  of  an  electromagnet,  an 
armature  therefor  and  means  operated  by  a  movement  of  a  part  of 
the  motor  for  lifting  the  magnet  by  its  armature  to  release  the  brake. 

950.224.  PROTECTIVE  APPARATUS  FOR  ALTERNATING-CUR¬ 
RENT  ELEVATORS;  W.  N.  Dickinson.  Jr.,  New  York.  N.  Y.  App. 
filed  June  9,  1006.  Brake  apparatus  for  the  motor  which  is  auto¬ 
matically  applied  when  the  main  line  current  is  interrupted. 

950,2s 7.  APPARATUS  FOR  GENERATING  UNDAMPED  ELECTRIC 
OSCILLATIONS;  S.  Eisenstein,  Kiew,  Russia.  App.  filed  Sept.  5, 
1907.  A  negative  electrode,  a  plurality  of  positive  electrodes,  a  con¬ 
denser  connected  to  each  positive  electrode  with  means  for  establish¬ 
ing  oscillations  between  the  condenser  and  negative  electrode  and  for 
supplying  alternating  current  separately  to  the  electrodes. 

950,258.  ELECTRIC  CONNECTION  FOR  MULTIPLE  WIRELESS 
TELEGRAPHY;  S.  Eisenstein,  Kiew.  Russia.  App.  filed  Nov.  9. 
1907.  An  aerial  conductor  with  a  number  of  branches  each_  connected 
at  certain  times  to  the  anodal  point  of  the  vibration  tension  of  the 
vibration  circuit. 

950,281.  SWITCH  PLUG;  P.  C.  Ewins,  Little  Rock,  Ark.  App.  filed 
Sept.  24,  1909.  A  jack  for  receiving  a  plug  in  horizontal  position 
and  a  support  for  holding  it  horizontal  in  inoperative  position,  the 
support  having  a  transverse  groove  for  the  plug  and  a  longitudinal 
groove  to  facilitate  picking  up  the  plug. 

950,305.  ELECTRIC  SWITCH;  H.  C.  Robinson,  Coatesville,  Pa.  App. 
filed  April  21,  1909.  An  electromagnetic  switch  for  motor  con¬ 
trolling  systems  to  be  opened  and  closed  while  under  load  without 
injury,  together  with  an  arc-breaking  attachment. 

950,319.  SPACER  AND  INSULATOR  F'OR  STORAGE  BATTERY 
ELECTRODES;  L.  II.  Flanders,  Edgewood  Park,  Pa.  App.  filed 
Aug.  20,  1907.  For  spacing,  separating,  insulating  and  stiffening  the 
electrodes  against  buckling  by  means  of  grooved  removable  spacing 
plates  of  special  construction.  , 

950,347.  OZONE  GENERATOR;  R.  W.  Rice,  Cleveland,  Ohio.  App. 
filed  Oct.  25,  1909.  Perforated  electrode  plates  having  points  embrace 
a  glass  plate  and  are  supplied  with  current. 

950,376.  AUTOMATIC  BLOCK  SIGNAL  SYSTEM  FOR  RAILROADS: 
L.  O.  Dickey,  Omaha,  Neb.  App.  filed  Sept.  20,  1906.  A  system  of 
blocks  with  a  plurality  of  intermediate  blocks  with  mechanism  for 
operating  signals  from  either  end  of  the  main  block  and  for  operat¬ 
ing  signals  in  the  intermediate  sections  when  a  train  passes  through. 

950,389.  FUSE  REPLACING  DEVICE;  W.  L.  Green,  Denver,  Col. 
App.  filed  Dec.  10,  1908.  For  replacing  bumed-out  fuses  by  means 
of  a  slidable  fuse-carrying  member  which  contains  one  or  more  pairs 
of  extra  fuses  adjacent  to  the  fuses  in  the  two  branches  of  the  circuit. 

950,410.  LIQUID  EJECTING  APPARATUS;  H.  K.  Smith,  Union,  S.  C. 
App.  filed  March  6,  1908.  For  dispensing  soda-water  syrups  by 
means  of  a  cylinder  actuated  by  a  solenoid  together  with  a  piston 
outside  of  the  solenoid  and  operating  in  the  cylinder, 

950,4^4.  LIGHTNING  ROD;  G.  J.  Moore,  Maryville,  Mo.  App.  filed 
July  16,  1909.  A  plurality  of  small  cables  are  grouped  in  layers,  each 
cable  consisting  of  a  straight  wire  and  a  second  wire  wound  spirajly, 
the  cables  of  one  layer  being  wound  spirally  in  an  opposite  direction 
to  the  spiral  winding  of  the  cables  of  the  adjacent  layer. 

950,467.  MEANS  FOR  EFFECTING  THE  CONTROL  OF  AN  ALTER¬ 
NATING-CURRENT  ELECTRIC  MOTOR;  A.  Sundh,  Yonkers, 
N.  Y.  App.  filed  Tunc  27,  1907.  For  controlling  electric  motors  by 
means  of  a  controlling  circuit,  a  normally  open  switch,  an  impedance 
coil  with  means  connected  with  the  movable  member  of  the  switch 
for  varying  the  impedance,  this  being  connected  to  means  for  con¬ 
trolling  the  speed  of  the  motor. 


949,923 — Rheostat.  949,874 — Overload  Reversing 

Switch. 

vertical  heating  unit  comprises  a  coil  of  resistance  wire  supported  by 
a  tapering  mica  strip. 

950,068.  ELECTROPLATING  APPARATUS;  N.  S.  Emery  and  B.  W. 
Gilchrist,  Woodhaven,  N.  Y.  App.  filed  Aug..  16,  1909.  A  tank 
carrying  a  horizontal  shaft  for  driving  a  plurality  of  drums  mounted 
in  the  tank. 

950,1^9.  ELECTRIC  METER;  G.  A.  Scheeffer,  Fort  Wayne,  Ind.  App. 
filed  Jan.  2,  1904.  An  alternating-current  meter  of  the  induction 
motor  type  having  a  movable  armature,  a  vertical  conducting  shaft,  a 
damping  magnet  opposing  rotation  and  a  continuous  flux  damping  mag¬ 
net  opposing  axial  movement  of  the  shaft. 

950.105.  VIBRATOR  FOR  SPARK  COILS;  E.  B.  Jacobson,  Pittsfield, 
Mass.  App.  filed  Nov.  12,  1907.  A  stop  bolds  the  vibratory  elements 
in  its  normal  position. 

950,107.  SWITCHBOARD  JACK  AND  PLUG;  A.  Larsson,  Stockholm, 
Sweden.  App.  filed  April  23,  1909.  The  jack  has  springs  each  with 
a  salient  contact  face,  the  contact  faces  of  the  several  springs  increas¬ 
ing  in  length  toward  the  front  of  the  jack. 

950,116.  PROCESS  OF  TREATING  ORES  AND  METALS;  J.  H.  Reid, 
Newark,  N.  J.  -^pp.  filed  Sept.  9,  1908.  Reduces  the  ore  and 
passes  a  gaseous  reducing  agent  about  a  moving  molten  stream  of 
reduced  metal  and  extracts  carbon  monoxide  gas  therefrom. 


